Prevalence of musculoskeletal disorders among undergraduate health scinces students at the University of Johannesburg: Biomedical Technology, Environmetal Health, Medical Imaging and Radiation Sciences by Bensusan, Helga-Wendy
COPYRIGHT AND CITATION CONSIDERATIONS FOR THIS THESIS/ DISSERTATION 
o Attribution — You must give appropriate credit, provide a link to the license, and indicate if
changes were made. You may do so in any reasonable manner, but not in any way that
suggests the licensor endorses you or your use.
o NonCommercial — You may not use the material for commercial purposes.
o ShareAlike — If you remix, transform, or build upon the material, you must distribute your
contributions under the same license as the original.
How to cite this thesis 
Surname, Initial(s). (2012). Title of the thesis or dissertation (Doctoral Thesis / Master’s 
Dissertation). Johannesburg: University of Johannesburg. Available from: 
http://hdl.handle.net/102000/0002 (Accessed: 22 August 2017).    
PREVALENCE OF MUSCULOSKELETAL DISORDERS AMONG 
UNDERGRADUATE HEALTH SCIENCES STUDENTS AT THE 
UNIVERSITY OF JOHANNESBURG: BIOMEDICAL TECHNOLOGY, 
ENVIRONMENTAL HEALTH, MEDICAL IMAGING AND RADIATION 
SCIENCES 
A dissertation submitted to the Faculty of Health Sciences, University of Johannesburg, in 
fulfilment of the requirement for the degree of Master of Technology: Chiropractic by 
Helga-Wendy Bensusan 
(Student number: 201400402) 
Date: ________________ 
Date: ________________ 
04/05/2020 
04/05/2020 
ii 
DECLARATION 
I, Helga-Wendy Bensusan, declare that this dissertation is my own, unaided work. It is being 
submitted for the degree of Master of Technology: Chiropractic, at the University of 
Johannesburg. It has not been submitted before for any degree or examination in any other 
Technikon or University.  
On the 4th day of the month May 2020 
iv 
DEDICATION 
I dedicate this dissertation to my parents David and Marianne Bensusan. Thank you for 
walking this journey with me; for your unconditional love, support and encouragement. 
To God be the Glory 
v 
ACKNOWLEDGEMENTS 
To my supervisor Dr Malany Moodley and my co-supervisor Dr Fatima Ismail, thank you for 
your guidance and support with my research study. It was a pleasure working with you both. 
To Richard Devey, the Director of Statistical Consultation Services at the University of 
Johannesburg STATKON, thank you for providing the necessary statistical services. 
To the Faculty of Health Science Departments in Biomedical Technology, Environmental 
Health and Medical Imaging and Radiation Science, thank you for accommodating me with 
the distribution of my questionnaire. 
To David Bensusan, thank you for giving me feedback on the main issues in the study as 
well as your assistance with proofreading.  
To Andrew Henning, thank you for your ongoing support and encouragement. 
To my brothers and sisters, thank you for your love and support. 
To the participants in my research study, thank you for taking the time to complete my 
questionnaire.  
 
 
vi 
ABSTRACT 
Problem statement: There is a lack of research done on the prevalence of musculoskeletal 
disorders among Health Sciences students. A need therefore exists to determine whether 
such students entering these professions are susceptible to these musculoskeletal 
disorders.   
 
Aim: To determine the prevalence, the body regions affected and the risk factors associated 
with musculoskeletal disorders among undergraduate students in Biomedical Technology, 
Environmental Health, Medical Imaging and Radiation Sciences at the Faculty of Health 
Sciences at the University of Johannesburg.  
 
Method: This was a cross-sectional, quantitative and exploratory study. It involved a 
questionnaire given to the relevant participants. The responses to the questionnaires were 
then captured electronically and the data was analysed using the Pearson Chi-Square test, 
Cramer's value, the Kruskal-Wallis H test and the Mann-Whitney U Test. 
 
Results and Discussion: In the last 12 months musculoskeletal disorders were 
experienced by 77.8% of the participants in Medical Imaging and Radiation Sciences, 75.3% 
in Biomedical Technology and 74% in Environmental Health. These disorders were mostly 
reported in the low back (59.9%) and neck (53.6%), followed by the shoulder, upper back, 
knee, wrist & hand, ankle & foot, hip & thigh then elbow. The participants in Medical Imaging 
and Radiation Sciences and in Environmental Health experienced musculoskeletal disorders 
mostly in the low back, followed by the neck. By contrast, the participants in Biomedical 
Technology experienced these disorders mostly in the neck, followed by the low back.  
 
Conclusion: There was a 76.6% prevalence of musculoskeletal disorders over a 12 month 
period among undergraduate Health Sciences students at the University of Johannesburg 
in Biomedical Technology, Environmental Health, Medical Imaging and Radiation Sciences. 
The risk factors associated with musculoskeletal disorders in this study were identified as 
demographics, sitting experience, practical class activity and lifestyle.  
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1 INTRODUCTION 
1.1 Problem Statement 
The high prevalence of musculoskeletal disorders is the number one cause of absence at 
work and disability globally (March, Smith, Hoy, Cross, Sanchez-Riera, Blyth, Buchbinder, 
Vos & Woolf, 2014; Mody & Brooks, 2012). Research has established that a broad class of 
Health Science professionals, namely radiographers, those working in laboratories and 
others with microscopes have a high probability of developing musculoskeletal disorders 
(Cernean, Serranheira, Gonçalves & Sa ́ dos Reis, 2017; Costa, Oliveira, Reis, Viegas & 
Serranheira, 2014; Kofler, Kreczy & Gschwendtner, 2002; Sadeghian, Kasaeian, Noroozi, 
Vatani & Taiebi, 2014). There is likewise a lack of research done on undergraduate students 
in similar areas, namely Biomedical Technology, Environmental Health, Medical Imaging 
and Radiation Sciences. A need therefore exists to determine whether such students 
entering these professions are also susceptible to these musculoskeletal disorders.  
1.2 Aim of the Study  
The aim of this study was to determine the prevalence and risk factors associated with 
musculoskeletal disorders among undergraduate students in the Faculty of Health Sciences, 
in Biomedical Technology, Environmental Health, Medical Imaging and Radiation Sciences, 
at the University of Johannesburg.  
1.3 Possible Outcomes of the Study 
The possible outcome of this research would be to identify the prevalence of musculoskeletal 
disorders among undergraduate students in the Faculty of Health Sciences. This could 
encourage preventative steps both in students personal lives as well as in the academic 
programs that they follow. 
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2 LITERATURE REVIEW 
2.1 Introduction 
Musculoskeletal disorders are defined as any pain, damage or discomfort relating to the 
structures of the body, namely the muscles, bones, joints, circulatory systems, ligaments, 
tendons, and nerves (Bernal, Campos-Serna, Tobias, Vargas-Prada, Benavides & Serra, 
2015; Saberipour, Ghanbari, Zarea, Gheibizadeh & Zahedian, 2018).  
 
Musculoskeletal disorders extend over a broad range of conditions and diagnoses, where 
the most common symptoms are pain (Wahl, Opseth, Nolte, Osborne, Bjørke & Mengshoel, 
2018). These disorders can be categorised under three headings; the specific body region 
affected; whether or not it is limited to the musculoskeletal system or also applied to other 
body systems and whether it is an inflammatory or a non-inflammatory disorder (Ingram & 
Symmons, 2018).  
 
In this study, musculoskeletal disorders are defined as any discomfort, ache or pain which 
are related to the regions of the body (Dawson, Steele, Hodges & Stewart, 2009).  
 
This study focussed on undergraduate students in certain departments from the Faculty of 
Health Sciences with the aim of understanding the prevalence, the body regions affected 
and the risk factors associated with musculoskeletal disorders. Relevant literature which is 
pertinent to this study has been discussed in this chapter. Due to the absence of research 
findings in the professions relevant to this study, this review also draws upon research from 
comparative professions.  
2.2 Anatomy 
To understand musculoskeletal disorders, it is necessary to first look at the anatomy of the 
musculoskeletal system. 
 
The musculoskeletal system provides shape, movement and stability to the body. The 
system is comprised of muscles, bones, joints, tendons, cartilages, ligaments and other 
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connective tissues. Connective tissues are made up mainly of collagen and elastic fibres 
which hold organs and other tissues together. Tendons are connective tissues which 
connect the ends of muscles to bones (Beers, Fletcher, Jones, Porter, Berkwits & Kaplan 
(Ed. et al.), 2003).  
 
Systemic anatomy is the study of the organ systems of the body which function together 
(Moore, Dalley & Agur, 2014). The systems of the body which are related to the 
musculoskeletal system include the skeletal system, articular system and muscular system. 
 
Skeletal system 
The skeletal system is made up of cartilage and bone which supports the body and provides 
form. It also protects the body’s essential organs such as the pelvic organs, heart and lungs. 
Cartilage is a type of connective tissue which is semi-rigid and resilient which gives flexibility 
to some parts of the skeleton (Moore et al., 2014). It covers the ends of bones in a joint so 
that the joints move with less friction (Beers et al., 2003). Bone is a living tissue and a 
specialized hard type of connective tissue. The skeleton is made up mostly of bone. It 
supports the body and its essential cavities. Bone stores salts such as calcium and produces 
new blood cells. It also acts as a lever for body movement (Moore et al., 2014). 
 
Articular system 
The articular system is made up of joints and their related ligaments (Moore et al., 2014). 
Joints are two or more bones which connect to each other while ligaments hold them 
together. Joints have different ranges of movement while ligaments provide stability and 
strength to joints; they allow movement to occur only in specific directions (Beers et al., 2003; 
Moore et al., 2014). 
 
Muscular system 
Every muscle in the body contributes towards the muscular system. This is made up of 
smooth, skeletal and cardiac muscles (Moore et al., 2014). The two types of muscles which 
are part of the musculoskeletal system are the smooth and skeletal muscles (Beers et al., 
2003). Smooth muscles are found in the walls of many arteries, gastrointestinal tracts and 
other organs. They contract rhythmically in order to move the contents located in the walls. 
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Skeletal muscles produce movement and positions the body by acting on bones which 
articulates at joints (Moore et al., 2014).  
2.3 Relevant Departments of the Faculty of Health Sciences  
In the Faculty of Health Sciences at the University of Johannesburg, the following 
departments have been discussed: Biomedical Technology, Environmental Health, Medical 
Imaging and Radiation Sciences.  
 
Biomedical Technologist 
Medical technology is concerned with the analysis of human tissues and the interpretation 
of the results (Health Professions Council of South Africa (HPCSA), 2020c). The workplace 
of a biomedical technologist is in a laboratory. They examine human body specimens such 
as tissue, blood and body fluids. The disciplines within which specimens are analysed 
include microbiology and chemical pathology. Microbiology is the study of micro-organisms 
in or on the human body. Chemical pathology examines what is normal and abnormal with 
regard to the human body’s blood chemistry such as hormonal levels, cholesterol and blood 
glucose (University of Johannesburg (UJ), 2019a).  
 
Environmental Health Practitioners 
Environmental Health is a discipline, which aims to prevent and manage harmful biological, 
physical and chemical hazards to the body (UJ, 2019b). It promotes safe and suitable 
environments by controlling pests and pollution, managing waste, promoting food and 
transport safety and undertaking research (HPCSA, 2020a). 
 
Medical Imaging and Radiation Sciences 
The University of Johannesburg offers Medical Imaging and Radiation Sciences which 
focusses on four key areas (UJ, 2019c): 
 
Diagnostic Radiography: this is the science of high-energy radiation and X-rays in the 
medical practice (HPCSA, 2020e). A radiographer assists with patient diagnosis of disease 
or injury by producing images through the usage of X-rays (UJ, 2019d). 
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Diagnostic Ultrasound: involves the production of images of the structures of the body 
through the usage of sound waves with high frequencies (UJ, 2019d). 
 
Nuclear Medicine Technology: assists with patient diagnosis and treatment of diseases 
through the usage of small amounts of radionuclides (UJ, 2019d). 
 
Radiation Therapy: treats cancer through the usage of high energy radiation namely gamma 
ray, neutrons/protons or x-rays (UJ, 2019d).  
2.4 Work-Related Musculoskeletal Disorders  
It has been established that job-related diseases and injuries are due most commonly to 
musculoskeletal disorders (International Labour Organisation (ILO), 2015; Oakman, 
Macdonald & Kinsman, 2019). The body regions most often affected involve the shoulders, 
wrists, hands and low back (Eatough, Way & Chang, 2012). These injuries are usually 
caused by moving heavy objects, repetitive physical activities, inadequate ergonomics or 
poor posture (Chung, Hung, Li, Lee, Wang, Chang, Pai, Huang & Yang, 2013; ILO, 2015). 
Demographic features such as height, weight and work experience may also lead to work-
related musculoskeletal disorders (Brien, Lukhele, Nhlapo, Pieterse, Swanepoel, Wagener 
& Mashola, 2018).  
 
Musculoskeletal conditions are the largest driver of disability throughout the world, according 
to the World Health Organization (WHO), 2019. The leading cause of musculoskeletal 
disability is pain in the neck and in the low back (Vos, Abajobir, Abbafati, Abbas, Abate, Abd-
Allah et al., 2017). Musculoskeletal pain in addition is the leading cause of disability at work 
over the short- and long-term (Gatchel, Kishino & Strizak, 2014). This has a negative effect 
on work-related requirements such as non-attendance, work limitations or changing jobs 
(Chung et al., 2013). 
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2.5 Risk Factors for Work-Related Musculoskeletal Disorders  
There are various risk factors that influence musculoskeletal disorders: occupational as well 
as non-occupational conditions, lifestyle and the environment, genetic and psychosocial 
dynamics (Bernal et al., 2015; Mody & Brooks, 2012).  
 
In Figure 2.1 the flow diagram shows how work-related musculoskeletal disorders arise as 
a result of the workplace, individual factors and personal effects (Oakman, Macdonald & 
Wells, 2014).  
 
 
 
Figure 2.1: The development of work-related musculoskeletal disorders (Oakman et al., 
2014). 
 
 Workplace factors 
Physical loads: 
Work-related musculoskeletal disorders are caused by the physical demands of job-related 
work. The risks for physical loads are work-specific and caused by the adaptation of body 
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postures for static and dynamic work as well as various forces applied during these works. 
The following also influence these risks: the characteristics of the job, the design of the tools 
such as their shape, weight and size and the workstations (Oakman et al., 2014). 
 
Organizational factors 
The risk factors of work-related musculoskeletal disorders are affected by the organization 
of work and how the various tasks are merged. The risks for organizational works may 
include high work rates and loads, insufficient work variation, working prolonged hours, 
working at night, taking insufficient rest breaks, being socially isolated at work and having 
poor personal control. These risks could lead to either chronic stress or fatigue (Oakman et 
al., 2014). 
 
Psychosocial context 
Psychosocial risk factors include organizational factors which are related to risks of mental 
health and psychological injuries. The behaviours and attitudes of co-workers, managers 
and supervisors may have an effect on work organization and design. Psychosocial risk 
factors in the workplace relate to a person’s workload, position, content and schedule. These 
are framed by career growth prospects as well as interpersonal relationships at work and at 
home (Oakman et al., 2014). 
 Effects within a person 
Work-related musculoskeletal disorders are known to be caused by psychological stress and 
its behavioural and physiological correlations. A person exhibits several aspects of stress 
responses which include physiological, affective, cognitive and behavioural aspects. The 
pathophysiology of stress also affects the endocrine, immune system and hormones. In 
figure 2.1, the dotted lines show how psychosocial work stresses could give rise to work-
related musculoskeletal disorders (Eatough et al., 2012; Oakman et al., 2014). People who 
entertain high levels of work satisfaction are less likely to suffer from musculoskeletal 
disorders (Oakman et al., 2014; Schoenfisch & Lipscomb, 2009). 
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 Individual factors 
Work-related musculoskeletal disorders are affected by individual factors such as health 
variables associated with gender and age, external to the workplace (Oakman et al., 2019). 
Psychological and physical strengths and weaknesses are brought with them to work. These 
include their vulnerabilities to stress and fatigue which may occur from health troubles, 
insufficient sleep or pre-existed conditions such as injuries (Oakman, Macdonald, Bartram, 
Keegel & Kinsman, 2018).  
2.6 Musculoskeletal Disorders among Healthcare Practitioners 
There is a higher probability of musculoskeletal disorders when working in healthcare than 
when working in industrial manufacturing, construction and mining activities (Chung et al., 
2013; Saberipour et al., 2018). In 2010, 5.2% of all full-time social assistance and healthcare 
workers reported cases of occupational sicknesses and injuries (Bureau of Labor Statistics, 
U.S. Department of Labor (BLS), 2011; Gyer, Michael & Inklebarger, 2018).  
 
The risk for work-related musculoskeletal disorders are high amongst healthcare 
professionals, especially during their work routine (Yasobant & Rajkumar, 2014). This is 
because such workers may sustain injuries to their hands and lower back as a result of 
assisting patients by moving them in the course of treatment (Gyer et al., 2018; Jakobsen, 
Sundstrup, Brandt & Andersen, 2018). 
 
It is shown that musculoskeletal disorders among Chinese healthcare professionals are 
especially high. These disorders are associated with psychological factors such as mental 
stress and fatigue, workload factors such as break times and hours working per week, and 
ergonomic factors associated with musculoskeletal disorders. Ergonomic factors in the 
shoulder include neck twisting or bending and abducting the shoulders for prolonged 
periods. In the low back these factors relate to awkward or heavy lifting, frequent bending of 
the trunk and neck twisting or bending. In the knees these factors include standing or walking 
for prolonged periods (Dong, Zhang, Liu, Shao & Xu, 2019). 
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Radiographers 
Radiographers have high work demands, work long hours, position equipment into awkward 
places and work in low temperatures. All of these factors increase the probability of 
developing musculoskeletal disorders (Cernean et al., 2017; Costa et al., 2014). 
 
X-ray technologists have been shown to have musculoskeletal disorders which affects the 
lower back, shoulders and neck (Kumar, Moro & Narayan, 2004; Lorusso, Bruno & L’Abbate, 
2007a; Lorusso, Vimercati & L’Abbate, 2010). X-ray technologists are also known as 
radiographers or radiology technicians. They perform diagnostic imaging examinations 
which includes magnetic resonance imaging, computed tomography, mammography and 
diagnostic radiography. They prepare patients for radiological examinations, by positioning 
and immobilizing the patients on the examination table. They also use radiographic 
equipment and develop X-ray films (Lorusso et al.,  2010). 
 
Students in health professions such as occupational therapy, X-ray technology, dental and 
medical students are significantly prone to musculoskeletal disorders (Leggat, Smith & Clark, 
2008; Lorusso et al., 2010; Smith & Leggat, 2007; Smith, Leggat & Walsh, 2009). A study 
done specifically on X-ray technology students has shown that they have a high prevalence 
rate of these disorders and that pain in the lower back is the most common problem. The 
study concluded that young university students with musculoskeletal disorders and poor 
physical activity were remarkably associated with one another (Lorusso et al., 2010). 
 
Laboratory workers 
Workers in clinical laboratories are prone to high levels of musculoskeletal problems of which 
the low back was mostly affected. There is also an increased probability for laboratory 
personnel working with fume hoods and biological safety cabinets to have neck, back and 
upper limb issues (Sadeghian et al., 2014). In addition, 80 percent of professionals working 
with microscopes every day have complained of a musculoskeletal disorder (Kofler et al., 
2002; Sadeghian et al., 2014).  
 
A study on work-related musculoskeletal disorders among healthcare professionals have 
shown that laboratory technicians mainly complained of pain in the shoulders and then neck, 
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back and wrist body regions. It also found that processing a large number of samples and 
awkward working postures were risk factors for these disorders, which they concluded could 
be minimized by educating proper laboratory ergonomics (Yasobant & Rajkumar, 2014).  
2.7 Risk Factors for Musculoskeletal Disorders in Health Professions 
Some of the risk factors associated with musculoskeletal disorders among healthcare 
professionals are discussed below. 
 
Gender 
The highest prevalence of musculoskeletal symptoms in New Zealand in areas such as 
health and community services, manufacturing, culture and recreation; and wholesale trade, 
was found in males compared to females (Widanarko, Legg, Stevenson, Devereux, Eng, 
Mannetje, Cheng, Douwes, Ellison-Loschmann, McLean & Pearce, 2011). A study among 
clinical laboratory workers showed that female workers had musculoskeletal disorders in all 
their body regions except their neck (Sadeghian et al., 2014). In addition, another study had 
found that female microscope workers also had musculoskeletal problems in all their body 
regions except their low back (Lorusso, Bruno, Caputo & L’Abbate, 2007b; Sadeghian et al., 
2014).  
 
Age 
A study on occupational therapy students was found to have high prevalence of low back 
pain among first year students and that low back pain noticeably increased throughout the 
years (Leggat et al., 2008). Lorusso et al. (2010) found that the prevalence of 
musculoskeletal disorders in the first year X-ray technology students was lower when 
compared to the second- and third-year students. First to third year students had a similar 
prevalence for musculoskeletal disorders in the specific body regions such as the shoulders, 
hand and wrist, neck and leg, although musculoskeletal symptoms in the low back gradually 
increased throughout the years.  
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Body mass index 
Body mass index (BMI) is calculated as weight (kg)/ height (m²) (De Onis, 2006). BMI is a 
risk factor for the development of hand injuries, as low BMI could be a disadvantage when 
treating or handling large patients (Gyer et al., 2018).  
 
Marital status 
Research has noted that risk factors such as living alone were associated with shoulder and 
neck pain among dentists. On the other hand, absence caused by musculoskeletal problems 
was associated with family situations such as living alone and perceived exertion 
(Alexopoulos, Stathi & Charizani, 2004). 
 
Other 
A study of health specialist students (medical, dentistry, health science and pharmacy) 
showed that these students had a high prevalence of musculoskeletal disorders. The noted 
contributing factors for such disorders were physical activity and psychosocial stress. It 
proposed that stress contributed more to musculoskeletal disorders than physical activity 
(Hendi, Abdulaziz, Althaqafi, Hindi, Khan & Atalla, 2019).  
2.8 Musculoskeletal Disorders among Lecturers and Students 
Research has been done on faculty members in the following departments at the College of 
Applied Medical Sciences in Majmaah University, Saudi Arabia: medical laboratory, medical 
equipment technology, radiology, physical therapy and nursing. The study showed that work-
related musculoskeletal disorders affected more than half of the participants involved in the 
study. The most prevalent body region affected was the neck followed by the low back and 
then the hand regions. The risk factors associated with musculoskeletal disorders were due 
to the lack of training in ergonomics and the usage of computers (Sirajudeen, Alaidarous, 
Waly & Alqahtani, 2018). 
 
Computer ergonomics 
Inadequate ergonomics with computer use may enhance the possibility of contracting 
musculoskeletal disorders. Lack of computer rest breaks leads to fatigue, decreased blood 
flow and inflammation of the musculoskeletal system (Sirajudeen et al., 2018). Ekşioğlu 
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(2017) has observed that symptoms of the musculoskeletal disorders, linked to the 
shoulders, neck, lower and upper back exist amongst university students as a result of 
utilizing computers. This risk is particularly widespread amongst undergraduate students. 
Some of the risk factors noted for musculoskeletal disorders in the neck and upper back are 
associated with being female and disorders in the neck are associated with using a computer 
for more than 4 hours a day. It is further suggested that this disorder is likely to negatively 
affect the ability of these students to perform academically (Ekşioğlu, 2017).  
 
Postural ergonomics 
During lectures and preparation for exams, students’ bodies undergo physical stress from 
studying with poor postures, sitting incorrectly on chairs or static postures for an extended 
period of time. This has led to strained muscles, imbalanced joints and stressed soft tissues. 
The muscles work to keep the body in a prolonged static position, causing immobility for an 
extended period and leading to decreased circulation to that area. This has resulted in 
muscle tension and the predisposition for musculoskeletal injuries. Over a period of time this 
could become a habit which can then lead to chronic, recurring and episodes of pain. 
Unfavourable factors in the academic environment could enhance the risk of these injuries 
and develop musculoskeletal disorders (Ekpenyong, Daniel & Aribo, 2013; Santoshi, Jain, 
Popalwar & Pakhare, 2019).  
2.9 Healthcare Professions Treating Musculoskeletal Disorders 
There are a variety of healthcare professionals in South Africa treating musculoskeletal 
disorders. Some are discussed below.  
 
Chiropractic 
Chiropractic is defined as a healthcare profession that diagnoses, treats and prevents 
musculoskeletal disorders and the effects of these on the nervous system. They focus on 
treatments which are not invasive and refer patients if needed to a medical practitioner if 
surgery or medication is needed (Allied Health Professions Council of South Africa 
(AHPCSA), 2018).  
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Homeopathy 
Homeopathy is a therapeutic medicine system, which is based upon “Let Likes be cured by 
Likes”. This concept involves observing a healthy person taking a substance which then 
produces a range of symptoms. This same substance is then used in a diluted form to treat 
patients who have a disease/condition with similar symptoms (AHPCSA, 2018; Homeopathic 
Association of South Africa (HSA), 2020).  
 
Physiotherapy 
Physiotherapy prevents disability and restores physical function and normal movement in 
patients through rehabilitation, treatment, exercise and the promotion of health (University 
of the Witwatersrand (Wits), 2019). The scope of physiotherapy extends to the assessment, 
treatment and management of injuries on a number of fields. These include geriatrics, 
paediatrics, obstetrics, orthopaedics, cardiovascular, neurology, general rehabilitation, 
sports medicine, intensive care units, thoracic and respiratory (HPCSA, 2020d). 
 
Biokineticist 
Biokinetics is the science of movement where the main purpose is to enhance physical 
function and healthcare through exercise. It focusses on the promotion of health, maintaining 
physical abilities and rehabilitation in the final phase (Biokinetics Association of South Africa 
(BASA), 2019). Biokinetics is the treatment of orthopaedic and sport injuries through 
exercise therapy. Exercise rehabilitation is also used for people with lifestyle and chronic 
diseases. The scope of biokinetics extends to prescribed specialised programs involving 
physical and health directed activities (HPCSA, 2020d). 
 
General Practitioner  
A medical practitioner offers treatment to those with infection and disease thereby promoting 
a lifestyle of good health (University of Pretoria (UP), 2020). A medical practitioner falls under 
the Medical, Dental & Medical Science professional boards of the Health Professions 
Council of South Africa (HPCSA, 2020b). 
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General Surgeon 
General surgeons are specialists. They specialize in surgery of the organs of the skin, 
endocrine system, breast, abdominal wall and abdominal cavity. They have had advanced 
training in surgery for five to seven years. This training equips them to diagnose patients and 
to advise on appropriate therapy (Association of Surgeons of South Africa (ASSA), 2018). A 
medical specialist belongs to the Medical, Dental & Medical Science professional boards of 
the Health Professions Council of South Africa (HPCSA, 2020b).  
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3 METHODOLOGY 
3.1 Introduction 
The method applied to this study is discussed in this chapter. It includes study design, 
participant recruitment, sample selection and size. This also details the inclusion and 
exclusion criteria, the survey approach, data analysis, and ethical considerations.  
 
The aim of this study was to determine the prevalence, the body regions affected and the 
risk factors associated with musculoskeletal disorders among undergraduate students in 
Biomedical Technology, Environmental Health, Medical Imaging and Radiation Sciences at 
the Faculty of Health Sciences at the University of Johannesburg.  
3.2 Study Design  
This was a cross-sectional, quantitative and exploratory study. It involved a questionnaire 
given to the relevant participants which focussed on the prevalence, the body regions and 
the risk factors associated with musculoskeletal disorders.  
3.3 Participant Recruitment 
The participants in this study were recruited from the undergraduate students in Biomedical 
Technology, Environmental Health, Medical Imaging and Radiation Sciences departments 
in the Faculty of Health Sciences, University of Johannesburg.  
 
Permission for this study was requested and granted from the Faculty of Health Sciences 
Higher Degrees Committee (number: HDC-01-17-2019) (Appendix A) and from the Faculty 
of Health Sciences Research Ethics Committee (clearance number: REC-01-17-2019) 
(Appendix B), at the University of Johannesburg. 
 
Additional permission was requested and granted from the various Heads of Departments 
in the Faculty of Health Sciences namely: Biomedical Technology (Appendix C), 
Environmental Health (Appendix D), Medical Imaging and Radiation Sciences (Appendix E). 
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Since the study involved students from the University of Johannesburg at the Doornfontein 
campus, permission was also requested via email from Dr. Carol Nonkwelo - Executive 
Director: Research & Innovation (Appendix F).  
 
After permission was obtained, the students’ respective lecturers were then contacted to 
explain the study and its procedures. Their lecturers were also instructed not to be present 
at the meeting so as to avoid influencing the students’ opinions. 
 
An information form (Appendix G), consent form (Appendix H), and questionnaire (Appendix 
I) was handed out to the students at the end of their class. Once the study was explained, 
the researcher left the classroom. The students then decided whether or not they wanted to 
participate in the study. If they agreed to participate they were required to sign the consent 
form and complete the questionnaire. The students then returned the forms in one of the two 
sealed boxes made available at the exit of the classroom. The one box was labelled 
‘CONSENT FORM’ and the other ‘QUESTIONNAIRE’. The information form however was 
theirs to keep. At the end of this the researcher returned to collect the forms.  
3.4 Sample Selection and Size 
The estimated total number of students enrolled in each department of the Faculty of Health 
Sciences was 160 in Biomedical Technology, 105 in Environmental Health, and 465 in 
Medical Imaging and Radiation Sciences. This gave an estimated total of 730 students 
according to the relevant Heads of Department.  
  
The number of questionnaires completed within each group should at a minimum give 
reliable estimations that are consistent with a 95% level of confidence and 5% margin of 
error. Therefore, the total number of participants needed to complete the questionnaire in 
each department in the Faculty of Health Sciences were 113 in Biomedical Technology, 83 
in Environmental Health, and 211 in Medical Imaging and Radiation Sciences. This gave an 
estimated total of 407 students (Krejcie & Morgan, 1970).  
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All students that did not meet the inclusion criteria i.e. participants not between the ages of 
18 and 40 were excluded from the study. Students that indicated that they did not want to 
form part of the study were also excluded from the study. 
 
Approximately 35 students in Biomedical Technology were not able to participate in the 
questionnaire. This was as a result of the 3rd year Biomedical Technology students being off 
campus for their practical classes during the period the questionnaires were conducted. The 
questionnaires were distributed during the third term of the second semester at the University 
of Johannesburg.  
 
Therefore, the total number of participants needed to complete the questionnaire in each 
department in the Faculty of Health Sciences were 94 in Biomedical Technology, 83 in 
Environmental Health, and 211 in Medical Imaging and Radiation Sciences. This gave an 
estimated total of 388 students (Krejcie & Morgan, 1970). 
 
The number of participants which completed the questionnaire in each department in the 
Faculty of Health Sciences were 85 in Biomedical Technology, 77 in Environmental Health, 
and 239 in Medical Imaging and Radiation Sciences. This gave a total of 401 students.  
 Inclusion criteria  
Participants were included in the study if they were: 
• Between the age of 18-40 years old. This is because of a report of higher 
musculoskeletal disorders in those older than 40 years compared to those younger 
than 40 years (Shankar, Naveen Kumar, Mohankumar & Jayaraman, 2017). 
• Registered undergraduate students in the Faculty of Health Sciences at the 
University of Johannesburg in Biomedical Technology, Environmental Health, and 
Medical Imaging and Radiation Sciences in 2019.  
 Exclusion criteria 
Participants were excluded in the study if they were: 
• Not willing to participate. 
• Part-time students.  
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3.5 Survey Approach  
 Questionnaire approach 
Subsequent to having obtained permission from the lecturer, the study was explained to the 
students after their working class hours. If the students wished to take part in the study they 
were handed printed forms to complete in the classroom. These consisted of an information 
form, consent form, and questionnaire. The participants’ names were not on the 
questionnaire making this an anonymous study. The questionnaire involved four sections of 
questions and took an estimated 10 to 15 minutes to complete. On completion the students 
returned the forms in one of the two sealed and marked boxes made available at the exit of 
the classroom. The researcher was not present when the students filled in the forms, but 
returned to collect the forms at the end of the process. 
 Questionnaire framework 
The questionnaire was adapted from the Nordic Musculoskeletal Questionnaire (NMQ) 
(Kuorinka, Jonsson, Kilbom, Vinterberg, Biering-Sørensen, Andersson & Jørgensen, 1987) 
and from an extended version of the Nordic Musculoskeletal Questionnaire (NMQ-E) 
(Dawson et al., 2009). The survey was regarded by the authors as a reliable tool to collect 
data in order to explain the prevalence of musculoskeletal pain and to show its 
consequences (Dawson et al., 2009; Kuorinka et al., 1987). Figure 1 in the questionnaire, 
Appendix I, was obtained from Kaka, Idowu, Fawole, Adeniyi, Ogwumike & Toryila, 2016. 
The remainder of the questions related to general queries around students at university. 
 
The questionnaire involved four sections: A, B, C and D. Section A dealt with demographic 
data, section B with risk factors associated with musculoskeletal disorders, section C the 
assessment of musculoskeletal pain, and section D the history and prevalence of 
musculoskeletal disorders.  
 
A pilot survey was also conducted on 15 students in the relevant Faculty of Health Sciences 
departments. The purpose of the pilot study was to assess the viability of the larger study 
and to deal with any likely procedural problems. Slight changes were made to the 
questionnaire so that it could be better understood. 
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3.6 Data Analysis 
The responses were captured electronically from the collected questionnaires and analysed 
with the assistance of the statistician, Dr. Richard Devey, at the University of Johannesburg, 
STATKON. The data collected was used to estimate the frequency of musculoskeletal 
disorders among the students. Frequency in the above is defined as the number of students 
affected by musculoskeletal disorders out of the overall number of students under 
consideration. Frequencies were determined within each of the three groups of students. 
This included the frequency of the onset of musculoskeletal disorders and body regions 
involved. This was analysed within groups to arrive at findings and results. The frequencies 
of each group were compared for differences and similarities by using cross tabulation of 
data. The Pearson Chi-Square test, Cramer's value, the Kruskal-Wallis H test and the Mann-
Whitney U Test were used in this research study.  
3.7 Ethical Considerations 
All participants who wished to partake in this particular study were requested to read the 
information form and sign the consent form specific to this study. The participants that did 
not wish to take part in the study were asked to make a cross in the block at the top of the 
questionnaire. This ensured the participants privacy as each person filled something in and 
returned the forms in the boxes provided. The participants’ names were not on the 
questionnaire making this an anonymous study. The information and consent forms outlined 
the names of the researcher, purpose of the study and benefits of partaking in it. The 
information and consent forms also explained that the participant’s privacy was protected by 
ensuring their anonymity and confidentiality when compiling the research dissertation. All 
reasonable efforts were made to keep the participant’s personal information confidential and 
to respect their right to privacy. The participants were not identified in any research reports 
that may be published. Under some circumstances, such as when required to do so by a 
court of law, the researcher might have had to disclose the participant’s personal information. 
In addition, it might happen that the participant’s information would be needed to be reviewed 
by another organisation for quality assurance purposes. Should this occur the participants 
would then be informed by the researcher. 
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The participants were informed that their participation was on a voluntary basis and that they 
were free to withdraw from the study at any stage up to the point of submission. However, 
beyond this point withdrawal of consent was not possible due to the anonymous nature of 
the research. Should the participant have had any further questions, these were explained 
by the researcher whose contact details were made available. The participants were then 
required to sign the information and consent forms, signifying that they understood all that 
was required of them for this particular study. At the completion of the research the 
participants could access the results on request by contacting the researcher.  
 
With regard to this particular study, there were no anticipated risks or discomforts involved. 
In addition, there were no direct personal benefits for the participants. However, the research 
may have encouraged preventative steps for musculoskeletal disorders both in students 
personal lives as well as in their academic programs. 
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4 RESULTS 
4.1 Introduction 
This chapter presents the results of an inquiry into three areas: the prevalence, the body 
regions affected, and the risk factors associated with musculoskeletal disorders among 
undergraduate students at the Faculty of Health Sciences at the University of Johannesburg. 
There are numerous tables presented in this chapter for analysis.  
 
This research focused on the Pearson Chi-Square test. This test importantly establishes 
whether there was a relationship between two or more categorical variables. The Pearson 
Chi-Square test statistic was used to derive a p-value. If the p-value was less than or equal 
to 0.05 then the test was said to be statistically significant. However, if the p-value was 
greater than 0.05 then the test was said to be not statistically significant (Pallant, 2010).  
 
This study also considered Cramer’s value. Cramer’s value indicates the level of the 
association between two variables. The test takes into account the number of categorical 
variables in order to establish a criteria to classify the level of association as small, medium 
or large. The criteria for two categorical variables were: small 0.01, medium 0.30 and large 
0.50. For three categorical variables, small was 0.07, medium was 0.21, and large was 0.35. 
For four categorical variables, small was 0.06, medium was 0.17, and large was 0.29 
(Pallant, 2010). 
 
There were a total of 401 questionnaires. The count (n) value was used in this chapter to 
show the number of participants who answered each question as not all the participants 
answered every question.  
 
Musculoskeletal trouble (MSK trouble) was used as a generic term throughout this study to 
indicate any musculoskeletal discomfort, ache or pain.  
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4.2 Participants’ Course of Study 
Table 4.1 below indicated the participants’ course of study. There were 401 participants in 
this study of which 85 (21.2%) were enrolled in Biomedical Technology, 77 (19.2%) in 
Environmental Health, and 239 (59.6%) in Medical Imaging and Radiation Sciences. 
 
Table 4.1: Participants’ course of study  
  Frequency Percent of responses (%) 
Valid Biomedical Technology 85 21.2 
Environmental Health 77 19.2 
Medical Imaging and Radiation Science 239 59.6 
Total 401 100.0 
4.3 Participants’ Year of Study 
Table 4.2 below showed the number of participants for each academic year per course of 
study. There were a total of 401 questionnaires to which 397 participants indicated their 
academic year. Of these, 160 participants (40.3%) were in first year, 97 (24.4%) in second 
year, 65 (16.4%) in third year, and 75 (18.9%) in fourth year. There were no participants in 
third year Biomedical Technology nor in fourth year Environmental Health.  
 
Table 4.2: Academic year of participants per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging 
and Radiation 
Science 
What year 
are you in? 
1st Count 39 31 90 160 
%  45.9% 40.8% 38.1% 40.3% 
2nd Count 31 30 36 97 
%  36.5% 39.5% 15.3% 24.4% 
3rd Count 0 15 50 65 
%  0.0% 19.7% 21.2% 16.4% 
4th Count 15 0 60 75 
%  17.6% 0.0% 25.4% 18.9% 
Total Count 85 76 236 397 
 
The p-value under the Chi-square test for year of study per course was 0.000, which showed 
that the test was statistically significant.  
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4.4 Demographic Data 
The demographic data of the participants referred to their gender, age (at last birthday), 
height, weight, marital status, and hand dominance. 
 Gender 
The table below showed the participants’ gender according to female, male or ‘other’, for 
each field of study. 
 
Table 4.3: Gender per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Gender: Female Count 59 56 190 305 
%  70.2% 72.7% 79.5% 76.3% 
Male Count 24 21 49 94 
%  28.6% 27.3% 20.5% 23.5% 
Other Count 1 0 0 1 
%  1.2% 0.0% 0.0% 0.3% 
Total Count 84 77 239 400 
 
Of the 400 participants who reported their gender, 305 were female (76.3%), 94 were male 
(23.5%) and 1 indicated “other” (0.3%). The p-value under the Chi-square test for gender 
per course was 0.140, which showed that the test was not statistically significant.  
 Age, height and weight 
The table below showed the participants’ age, height and weight, per course of study 
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Table 4.4: Age, height and weight per course of study 
Which course are you studying? Age at last birthday: Height (m): Weight (kg): 
Biomedical 
Technology  
Mean 21.04 1.6030 62.04 
Participants responses 84 60 69 
Std. Deviation 3.122 0.11700 14.238 
Mean Rank 197.52 127.97 152.94 
Environmental Health Mean 19.86 1.5417 57.35 
Participants responses 77 36 55 
Std. Deviation 1.699 0.20363 13.261 
Mean Rank 148.49 111.92 127.94 
Medical Imaging and 
Radiation Science 
Mean 21.18 1.6241 65.49 
Participants responses 239 167 197 
Std. Deviation 2.465 0.13389 15.962 
Mean Rank 218.31 137.78 173.05 
Total Mean 20.89 1.6080 63.35 
Participants responses 400 263 321 
Minimum 18 1.00 21 
Maximum 35 1.90 135 
Std. Deviation 2.542 0.14407 15.433 
 Degrees of freedom (df) 2 2 2 
 
There were 400 responses which gave an average age of 20.89 years: the minimum age 
was 18 years and the maximum was 35 years. The average age in Biomedical Technology 
was 21.04 years, in Environmental Health 19.86 years, and in Medical Imaging and 
Radiation Sciences 21.18 years. The Kruskal-Wallis H test value was 21.867, the p-value 
for this test was 0.000, which showed that it was likely that there was a statitistical significant 
difference in age between at least one course of study. 
 
There were 263 responses which gave an average height of 1.61m; the minimum height was 
1m and the maximum 1.9m. The average height in Biomedical Technology was 1.60m, in 
Environmental Health 1.54m, and in Medical Imaging and Radiation Sciences 1.63m. The 
Kruskal-Wallis H test value was 3.656, the p-value for this test was 0.161, which showed 
that it is unlikely that there was a statistically significant difference in height between the 
courses of studies.  
 
There were 321 responses which gave an average weight of 63.35 kg; the minimum weight 
was 21 kg and the maximum 135 kg. The average weight in Biomedical Technology was 
62.04 kg, in Environmental Health 57.35 kg, and in Medical Imaging and Radiation Sciences 
65.49 kg. The Kruskal-Wallis H test value was 10.838, the p-value for this test was 0.004, 
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which showed that it was likely that there was a statitistical significant difference in weight 
between at least one course of study. 
 Marital status 
The table below showed the participants’ marital status according to the categories, single 
(never married), married and ‘other’.  
 
Table 4.5: Marital status for each course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Marital 
status: 
Single 
(Never 
married) 
Count 79 74 229 382 
%  92.9% 98.7% 96.6% 96.2% 
Married Count 4 0 4 8 
%  4.7% 0.0% 1.7% 2.0% 
Other Count 2 1 4 7 
%  2.4% 1.3% 1.7% 1.8% 
Total Count 85 75 237 397 
 
The marital status of 397 responses showed that 382 participants (96.2%) were single. This 
was followed by 8 participants (2%) who reported that they were married and 7 participants 
(1.8%) who reported that they were ‘other’. The p-value under the Chi-square test for marital 
status per course was 0.278 showing that the test was not statistically significant. 
 Hand dominance 
The table below showed whether the participants were right or left handed.  
 
Table 4.6: Hand dominance per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Are 
you: 
Right 
handed 
Count 80 69 215 364 
%  95.2% 90.8% 92.7% 92.9% 
Left handed Count 4 7 17 28 
%  4.8% 9.2% 7.3% 7.1% 
Total Count 84 76 232 392 
 
Of the 392 responses for hand dominance, the majority of the participants (n=364) were right 
handed (92.9%) whilst the minority (n=28) left handed (7.1%). The p-value under the Chi-
 
 
26 
square test for hand dominance per course was 0.543 showing that the test was not 
statistically significant. 
4.5 Risk Factors of Musculoskeletal Disorders 
The possible risk factors of musculoskeletal disorders include sitting time, quality of sitting 
experience, practical time spent in class, repetitive movements in practical classes, practical 
class ergonomics and more.  
 Sitting time 
The table below showed the number of hours the participants sat in class per week and 
whether these were less than 10, 10-20, 20-30 or more than 30 hours. 
 
Table 4.7: Time spent sitting in class per week 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
How many 
hours per 
week do 
you spend 
sitting in 
class? 
<10 hours Count 37 29 75 141 
%  44.0% 37.7% 32.2% 35.8% 
10-20  
hours 
Count 34 20 96 150 
%  40.5% 26.0% 41.2% 38.1% 
20-30  
hours 
Count 13 23 52 88 
%  15.5% 29.9% 22.3% 22.3% 
>30  hours Count 0 5 10 15 
%  0.0% 6.5% 4.3% 3.8% 
Total Count 84 77 233 394 
 
Of the 394 responses, most of the participants (n=150) spent 10-20 hours sitting in class 
(38.1%). In addition, 141 participants (35.8%) sat for less than 10 hours, and 88 participants 
(22.3%) sat for 20-30 hours. The lowest report came from 15 participants (3.8%) who sat for 
less than 30 hours. Most of the participants (n=37) in Biomedical Technology (44%) and 
(n=29) in Environmental Health (37.7%) spent less than 10 hours sitting in class. In Medical 
Imaging and Radiation Sciences by contrast, most of the participants (n=96) spent 10-20 
hours sitting in class (41.2%). The p-value under the Chi-square test for this was 0.022, 
which showed that the test was statistically significant. 
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 Quality of sitting experience 
The table below rated the participants’ sitting experience at the university according to the 
standards; very poor, poor, average, good and excellent.  
 
Table 4.8: Rated sitting experience at the university by course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Please 
rate your 
sitting 
experience 
at the 
university 
Very poor/ 
Poor 
Count 6 19 64 89 
%  7.1% 24.7% 27.1% 22.4% 
Average Count 59 40 125 224 
%  69.4% 51.9% 53.0% 56.3% 
Good/ 
Excellent 
Count 20 18 47 85 
%  23.5% 23.4% 19.9% 21.4% 
Total Count 85 77 236 398 
 
Of the 398 participants, the majority (n=224) rated their sitting experience as average 
(56.3%), while 89 (22.4%) rated it as very poor/ poor, and 85 (21.4%) as good/ excellent. 
The majority of the participants (n=59) in Biomedical Technology (69.4%), in (n=40) 
Environmental Health (51.9%), and (n=125) in Medical Imaging and Radiation Science 
(53%) rated their sitting experience as average. The p-value under the Chi-square test for 
this was 0.004, which showed that the test was statistically significant. 
 Practical time spent in class 
The table below shows the time spent in practical classes per course of study per week. 
 
Table 4.9: Time spent in practical classes per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
How many 
hours per 
week do 
you spend 
in practical 
classes? 
0-5  
hours 
Count 47 42 170 259 
%  56.6% 55.3% 74.6% 66.9% 
6-10  
hours 
Count 28 33 20 81 
%  33.7% 43.4% 8.8% 20.9% 
11-15 
hours 
Count 8 1 5 14 
%  9.6% 1.3% 2.2% 3.6% 
16-20 
hours 
Count 0 0 33 33 
%  0.0% 0.0% 14.5% 8.5% 
Total Count 83 76 228 387 
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Of the 387 responses, the majority (n=259) spent 0-5 hours in practical classes (66.9%) 
whilst 81 participants (20.9%) spent 6-10 hours, 14 participants (3.6%) 11-15 hours, and 33 
participants (8.5%) 16-20 hours. The majority of the participants (n=170) in Medical Imaging 
and Radiation Science (74.6%), in (n=47)  Biomedical Technology (56.6%), and (n=42) in 
Environmental Health (55.3%) spent 0-5 hours per week in practical class. The 33 
participants that spent 16-20 hours per week in practical classes, consisted only of the 
participants (14.5%) from Medical Imaging and Radiation Science. The p-value under the 
Chi-square test for this was 0.000 showing that the test was statistically significant. Cramer’s 
value was 0.321 indicating that there was a large association between the time spend in 
practical classes and course of study. 
 Repetitive movements in practical classes 
Table 4.10 showed the responses of the participants to repetitive movements in their 
practical classes between the extremes of: not at all repetitive, a little repetitive, moderately 
repetitive, highly repetitive, and very highly repetitive. 
 
Table 4.10: Responses to repetitive movement in practical classes per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Repetitive 
movement 
in 
practical 
classes 
Not at all 
repetitive 
Count 14 22 32 68 
%  17.9% 28.6% 14.0% 17.8% 
A little 
repetitive 
Count 25 25 69 119 
%  32.1% 32.5% 30.3% 31.1% 
Moderately 
repetitive 
Count 33 25 83 141 
%  42.3% 32.5% 36.4% 36.8% 
Highly 
repetitive 
Count 5 5 24 34 
%  6.4% 6.5% 10.5% 8.9% 
Very highly 
repetitive 
Count 1 0 20 21 
%  1.3% 0.0% 8.8% 5.5% 
Total Count 78 77 228 383 
 
Of the 383 responses, most of the participants (n=141) reported that their repetitive 
movements in their practical classes were moderate (36.8%), whilst 119 participants (31.1%) 
reported a little repetitive, 68 (17.8%) reported not at all repetitive, 34 (8.9%) reported levels 
of high repetition and 21 (5.5%) reported very high levels of repetition. Most of the 
participants (n=33) in Biomedical Technology (42.3%), and (n=83) in Medical Imaging and 
Radiation Sciences (36.4%) reported that their repetitive movements in their practical 
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classes were moderate. However, most of the participants (n=25) in Environmental Health 
(32.5%) reported both moderate repetition and little repetition. The p-value under the Chi-
square test for this was 0.007, which showed that the test was statistically significant. 
 Practical class ergonomics 
The table below showed the responses of the participants to what they do mostly in their 
practical classes whether sitting, standing, walking or bending over (a patient).  
 
Table 4.11: Practical classes per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
During 
practical 
classes do 
you mostly: 
Sit Count 12 49 52 113 
%  14.1% 64.5% 21.9% 28.4% 
Stand Count 68 26 139 233 
%  80.0% 34.2% 58.6% 58.5% 
Walk Count 5 1 26 32 
%  5.9% 1.3% 11.0% 8.0% 
Bend over 
(a patient) 
Count 0 0 20 20 
%  0.0% 0.0% 8.4% 5.0% 
Total Count 85 76 237 398 
 
Of the 398 responses, the majority (n=233) reported that they mostly stood (58.5%). In 
addition, 113 participants (28.4%) reported that they were mostly seated, 32 participants 
(8%) mostly walked, 20 participants (5%) mostly bent over a patient. The majority of the 
participants (n=68) in Biomedical Technology (80%), and (n=139) in Medical Imaging and 
Radiation Science (58.6%) mostly stood. The majority of the participants (n=49) in 
Environmental Health (64.5%) however mostly sat. The p-value under the Chi-square test 
for this was 0.000, which showed that the test was statistically significant. Cramer’s value 
was 0.316 indicating that there was a large association between practical class ergonomics 
and course of study. 
 Practical class activities 
The table below showed the responses of the participants to what their practical classes 
consisted of.  
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Table 4.12: Practical classes per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
What do 
your 
practical 
classes 
consist 
of?  
Physics/ 
Chemistry 
Practical’s 
Count 62 45 9 116 
%  84.9% 70.3% 4.0% 31.9% 
Moving a patient Count 0 0 125 125 
%  0.0% 0.0% 55.1% 34.3% 
Practicing 
adjustments 
Count 3 4 52 59 
%  4.1% 6.3% 22.9% 16.2% 
Splinting a 
patient 
Count 2 0 8 10 
%  2.7% 0.0% 3.5% 2.7% 
Making remedies Count 3 2 6 11 
%  4.1% 3.1% 2.6% 3% 
Moving 
equipment 
Count 4 8 109 121 
%  5.5% 12.5% 48.0% 33.2% 
Rescue Count 1 0 3 4 
%  1.4% 0.0% 1.3% 1.1% 
Treating a 
patient 
Count 1 1 26 28 
%  1.4% 1.6% 11.5% 7.7% 
If other please 
specify 
Count 6 11 20 37 
%  8.2% 17.2% 8.8% 10.2% 
Total Count 73 64 227 364 
 
Of the 364 responses, most (n=125) reported that their practical classes consisted of moving 
a patient (34.3%). There were 121 participants (33.2%) who reported moving equipment, 
116 (31.9%) doing physics/chemistry practical’s, 59 (16.2%) practicing adjustments, and 37 
(10.2%) reported ‘other’. There were also 28 participants (7.7%) treating a patient, 11 (3%) 
making remedies, 10 (2.7%) splinting a patient and 4 (1.1%) doing rescue. The majority of 
the participants (n=62) in Biomedical Technology (84.9%) and (n=45) in Environmental 
Health (70.3%) reported doing physics/chemistry practical’s whilst the majority (n=125) in 
Medical Imaging and Radiation Sciences (55.1%) reported moving a patient.  
 
Table 4.13 shows what the option of the ‘other’ means to the participants in their practical 
classes.  
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Table 4.13: ‘Other’ activities during practical classes  
  Frequency Percent  
Analysing specimens 1 3.2 
Anatomical structures is scanning techniques 1 3.2 
Both moving patients and equipment 2 6.5 
Calculations food and hygiene 1 3.2 
Cooking 1 3.2 
Gene extraction 2 6.5 
Human anatomy 1 3.2 
Lab work 1 3.2 
Measure noise and illumination 1 3.2 
Microbiology anatomy and physically 1 3.2 
Molecular Biology 1 3.2 
Observing lectures 2 6.5 
Occupational 1 3.2 
Osteology 1 3.2 
Planning treatment for the pallet on the computer 1 3.2 
Positioning 1 3.2 
Positioning a patient 2 6.5 
Preventing 1 3.2 
Preventive methods 1 3.2 
Scanning patients with ultrasound equipment 3 9.7 
Sitting 2 6.5 
Taking an X-ray 1 3.2 
Treatment planning 1 3.2 
Working with microscopes and slides 1 3.2 
Total 31 100.0 
Missing 
 
370  
Total 401  
 
Of the 31 responses, 3 participants (9.7%) reported that their practical classes required 
scanning patients with ultrasound equipment. Two participants (6.5%) reported moving 
patients and equipment, gene extraction, observing lectures, positioning a patient and sitting. 
Only 1 patient (3.2%) indicated taking an x-ray amongst other activities. 
 Time spent studying at home and doing assignments 
The table below showed how many hours the participants spent at home studying and doing 
assignments per week ranging from 0-5 hours, 6-10 hours, 11-15 hours, or 16-20 hours.  
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Table 4.14: Time spent at home studying and doing weekly assignment per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging 
and Radiation 
Science 
How many hours 
per week do you 
spend at home 
studying? 
(Including 
assignments ) 
0-5  
hours 
Count 24 14 73 111 
%  28.6% 18.2% 30.9% 28.0% 
6-10  
hours 
Count 32 32 99 163 
%  38.1% 41.6% 41.9% 41.1% 
11-15 
hours 
Count 17 23 43 83 
%  20.2% 29.9% 18.2% 20.9% 
16-20 
hours 
Count 11 8 21 40 
%  13.1% 10.4% 8.9% 10.1% 
Total Count 84 77 236 397 
 
Of the 397 responses, most (n=163) reported that they spent 6-10 hours per week at home 
studying and doing assignments (41.1%). Whilst 111 (28%) spent 0-5 hours, 83 (20.9%) 11-
15 hours and 40 participants (10.1%) 16-20 hours. The p-value under the Chi-square test 
for this was 0.203 showing that the test was not statistically significant. 
 Computer usage 
The table below showed how many hours the participants spent per week on a computer 
between 0-5 hours, 6-10 hours, 11-15 hours, or 16-20 hours.  
 
Table 4.15: Time spent per week on a computer per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
How many 
hours per 
week do 
you spend 
on a 
computer? 
0-5  
hours 
Count 38 17 79 134 
%  45.8% 22.1% 33.3% 33.8% 
6-10  
hours 
Count 24 16 79 119 
%  28.9% 20.8% 33.3% 30.0% 
11-15 
hours 
Count 12 20 41 73 
%  14.5% 26.0% 17.3% 18.4% 
16-20 
hours 
Count 9 24 38 71 
%  10.8% 31.2% 16.0% 17.9% 
Total Count 83 77 237 397 
 
Of the 397 responses, most (n=134) spent 0-5 hours per week on a computer (33.8%), whilst 
119 participants (30%) spent 6-10 hours, 73 participants (18.4%) spent 11-15 hours and 71 
(17.9%) 16-20 hours. Most of the participants (n=38) in Biomedical Technology (45.8%) 
spent 0-5 hours per week on a computer while most of the participants (n=79) in Medical 
Imaging and Radiation Sciences (33.3%) spent 0-5 hours and 6-10 hours. In addition, most 
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of the participants (n=24) in Environmental Health (31.2%) spent 16-20 hours per week on 
a computer. The p-value under the Chi-square test for this was 0.001, which showed that 
the test was statistically significant. 
 Technological device usage 
The table below showed the intensity with which the participants used their cell phone/tablet 
for personal and university use, ranging from very low, low use, moderately use, high use 
and very high use.  
 
Table 4.16: Intensity of cell phone/ tablet for personal and university usage per course 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
How 
intensely do 
you use 
your cell 
phone/ 
tablet for 
personal 
and 
university 
use? 
Very low 
use 
Count 1 1 4 6 
%  1.2% 1.3% 1.7% 1.5% 
Low use Count 1 4 5 10 
%  1.2% 5.2% 2.1% 2.5% 
Moderate 
use 
Count 16 10 43 69 
%  19.0% 13.0% 18.1% 17.3% 
High use Count 28 28 83 139 
%  33.3% 36.4% 35.0% 34.9% 
Very high 
use 
Count 38 34 102 174 
%  45.2% 44.2% 43.0% 43.7% 
Total Count 84 77 237 398 
 
Of the 398 responses, most (n=174) reported that they used their cell phone/table very often 
(43.7%). In addition, 139 participants (34.9%) showed high use, 69 participants (17.3%) 
moderate use, 10 participants (2.5%) low use and 6 participants (1.5%) very low use. The 
p-value under the Chi-square test for this was 0.827, which showed that the test was not 
statistically significant. 
 Ergonomics of study 
The table below showed how the participants generally studied, whether at a desk, on their 
bed, on the floor or ‘other’.  
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Table 4.17: How the participants generally studied per course  
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
How do 
you 
generally 
study? 
At a desk Count 65 60 174 299 
%  77.4% 77.9% 75.0% 76.1% 
On your 
bed 
Count 15 14 47 76 
%  17.9% 18.2% 20.3% 19.3% 
On the 
floor 
Count 0 1 6 7 
%  0.0% 1.3% 2.6% 1.8% 
Other Count 4 2 5 11 
%  4.8% 2.6% 2.2% 2.8% 
Total Count 84 77 232 393 
 
Of the 393 responses, the majority (n=299) reported that they studied mostly at a desk 
(76.1%). In addition, 76 participants (19.3%) studied on their bed, 11 participants (2.8%) 
reported ‘other’, while the minority of the participants (n=7) reported that they studied on the 
floor (1.8%). The p-value under the Chi-square test for this was 0.637, which showed that 
the test was not statistically significant. 
 Time spent working with patients 
The table below showed how many hours per week the participants worked with patients 
ranging from, 0-5 hours, 6-10 hours, 11-20 hours and not applicable (N/A).  
 
Table 4.18: Time spent working with patients per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
How many 
hours per 
week do you 
work with 
patients? 
0-5  
hours 
Count 7 6 4 17 
%  8.3% 7.8% 1.8% 4.4% 
6-10  
hours 
Count 0 0 36 36 
%  0.0% 0.0% 16.2% 9.4% 
11-20  
hours 
Count 1 0 172 173 
%  1.2% 0.0% 77.5% 45.2% 
N/A Count 76 71 10 157 
%  90.5% 92.2% 4.5% 41.0% 
Total Count 84 77 222 383 
 
Of the 383 responses, most of the participants (n=173) spent 11-20 hours per week working 
with patients (45.2%), while 157 participants (41%) stated that this question was not 
applicable to them. In addition, 36 participants (9.4%) spent 6-10 hours per week working 
with patients and 17 participants (4.4%) 0-5 hours. The majority of the participants (n=71) in 
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Environmental Health (92.2%) and (n=76) in Biomedical Technology (90.5%) reported that 
this question was not applicable to them. The majority of the participants (n=172) in Medical 
Imaging and Radiation Sciences (77.5%) however reported that they spent 11-20 hours per 
week working with patients. The p-value under the Chi-square test for this was 0.000 
showing that the test was statistically significant. Cramer’s value was 0.654 indicating that 
there was a large association between time spend working with patients and course of study. 
 Lifting ergonomics 
The table below showed the participants’ answers to how they usually lifted patients or heavy 
equipment using their knees or their back.  
 
Table 4.19: How the participants lifted patients or heavy equipment per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
How do you 
usually lift 
patients or 
heavy 
equipment? 
With your 
knees 
Count 21 12 102 135 
%  33.9% 31.6% 44.9% 41.3% 
With your 
back 
Count 41 26 125 192 
%  66.1% 68.4% 55.1% 58.7% 
Total Count 62 38 227 327 
 
Of the 327 responses, the majority (n=192) reported that they lifted patients or heavy 
equipment with their backs (58.7%), while the minority (n=135) reported that they lifted 
patients or heavy equipment with their knees (41.3%). The p-value under the Chi-square test 
for this was 0.127, which showed that the test was not statistically significant. 
 Part-time work 
The table below showed the participants’ answers to whether they worked part-time. 
 
Table 4.20: Working part-time per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Do you work 
part-time? 
Yes Count 11 8 126 145 
%  13.1% 10.4% 54.5% 37.0% 
No Count 73 69 105 247 
%  86.9% 89.6% 45.5% 63.0% 
Total Count 84 77 231 392 
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Of the 392 responses, the majority (n=247) reported that they did not work part-time (63%), 
while the minority (n=145) did work part-time (37%). The majority of the participants (n=69) 
in Environmental Health (89.6%) and in (n=73) Biomedical Technology (86.9%) did not work 
part-time. By contrast, the majority of the participants (n=126) in Medical Imaging and 
Radiation Science (54.5%) did work part-time. The p-value under the Chi-square test for this 
was 0.000, which showed that the test was statistically significant. Cramer’s value was 0.436 
indicating that there was a large association between working part-time and course of study. 
 Exercise time 
The table below showed the number of hours the participants exercised per week ranging 
from 0 hours, 1-3 hours, 4-6 hours, 7-9 hours, 10-20 hours and more than 13 hours.  
 
Table 4.21: Time spent exercising per week per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
How many 
hours per 
week do 
you 
exercise? 
0 hours Count 21 21 78 120 
%   25.0% 27.3% 33.1% 30.2% 
1-3 
hours 
Count 39 41 108 188 
%  46.4% 53.2% 45.8% 47.4% 
4-6 
hours 
Count 17 7 32 56 
%  20.2% 9.1% 13.6% 14.1% 
7-9 
hours 
Count 4 3 8 15 
%  4.8% 3.9% 3.4% 3.8% 
10-12 
hours 
Count 3 4 9 16 
%  3.6% 5.2% 3.8% 4.0% 
> 13 
hours 
Count 0 1 1 2 
%  0.0% 1.3% 0.4% 0.5% 
Total Count 84 77 236 397 
 
Of the 397 responses, most (n=188) exercised 1-3 hours per week (47.4%), while 120 
participants (30.2%) exercised 0 hours per week. In addition, 56 participants (14.1%) 
exercised 4-6 hours, 16 (4%) exercised 10-12 hours, 15 participants (3.8%) exercised 7-9 
hours and 2 (0.5%) exercised more than 13 hours. The p-value under the Chi-square test 
for this was 0.626, which showed that the test was not statistically significant. 
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 Exercise activities 
The table below showed the kind of exercise the participants engaged in whether: gym, 
recreational sport, running, cycling, and walking.  
 
Table 4.22: What type of exercises the participants do per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
What 
exercise 
do you 
do?  
  
Gym Count 27 26 76 129 
%   38.0% 40.6% 38.6% 38.9% 
Recreational 
sport 
Count 8 6 19 33 
%  11.3% 9.4% 9.6% 9.9% 
Running Count 13 16 33 62 
%  18.3% 25.0% 16.8% 18.7% 
Cycling Count 4 3 4 11 
%  5.6% 4.7% 2.0% 3.3% 
Walking Count 43 39 112 194 
%  60.6% 60.9% 56.9% 58.4% 
Total Count 71 64 197 332 
 
Of the 332 responses, most of the participants (n=194) exercised by walking (58.4%), 
followed by 129 participants (38.9%) who exercised in a gym. There were 62 participants 
(18.7%) who ran, 33 (9.9%) who did recreational sport, and 11 participants (3.3%) who 
cycled. The majority of the participants (n=39) in Environmental Health (60.9%), (n=43) in 
Biomedical Technology (60.6%), and (n=112) in Medical Imaging and Radiation Science 
(56.9%) exercised by walking. In addition, 26 participants in Environmental Health (40.6%), 
76 in Medical Imaging and Radiation Science (38.6%), and 27 in Biomedical Technology 
(38%) exercised in a gym.  
 Stress levels 
The table below asked whether the participants’ stress level over the academic year was 
very low, low, moderate, high, and very high.  
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Table 4.23: Participants’ stress level over the academic year per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
How has 
your stress 
level been 
over the 
academic 
year? 
Very low Count 3 4 1 8 
%  3.6% 5.3% 0.4% 2.0% 
Low Count 6 3 6 15 
%  7.1% 3.9% 2.6% 3.8% 
Moderate Count 22 18 68 108 
%  26.2% 23.7% 29.2% 27.5% 
High Count 26 22 68 116 
%  31.0% 28.9% 29.2% 29.5% 
Very high Count 27 29 90 146 
%  32.1% 38.2% 38.6% 37.2% 
Total Count 84 76 233 393 
 
Of the 393 responses, most (n=146) reported that their stress level were very high (37.2%). 
There were 116 participants (29.5%) who reported it was high, 108 (27.5%) who reported 
moderate, 15 participants (3.8%) who reported low and 8 participants (2%) as very low. The 
p-value under the Chi-square test for this was 0.123 which showed that the test was not 
statistically significant. 
4.6 Background to Musculoskeletal Pain 
 Musculoskeletal pain  
The table below showed whether the participants have ever had musculoskeletal pain. 
 
Table 4.24: Musculoskeletal pain per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Have you ever 
had 
Musculoskeletal 
Pain? 
Yes Count 59 64 190 313 
%  70.2% 84.2% 81.2% 79.4% 
No Count 25 12 44 81 
%  29.8% 15.8% 18.8% 20.6% 
Total Count 84 76 234 394 
 
Of 394 responses, the majority (n=313) had experienced musculoskeletal pain before 
(79.4%), while the minority (n=81) had never experienced such pain (20.6%). Of those that 
had experienced musculoskeletal pain, 84.2% were from Environmental Health, 81.2% from 
Medical Imaging and Radiation Science, and 70.2% from Biomedical Technology. The p-
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value under the Chi-square test for this was 0.053 showing that the test was not statistically 
significant. 
 Musculoskeletal pain at its worst 
The table below showed when musculoskeletal pain was at its worst whether at university in 
class, at home studying, traveling to university, performing physical activities in class, and 
‘other’. 
 
Table 4.25: When the musculoskeletal pain was at its worst per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging 
and Radiation 
Science 
When 
is the 
pain at 
its 
worse?  
At university in class Count 9 11 44 64 
%  14,5% 17,2% 26,3% 21.8% 
At home studying Count 27 30 54 111 
%  43,5% 46,9% 32,3% 37.9% 
Traveling to university Count 8 4 11 23 
%  12,9% 6,3% 6,6% 7.8% 
Performing physical 
activities in your class 
Count 7 8 25 40 
%  11,3% 12,5% 15,0% 13.7% 
Other Count 12 15 50 77 
%  19,4% 23,4% 29,9% 26.3% 
Total Count 62 64 167 293 
 
Of the 293 responses, most (n=111) reported that their musculoskeletal pain was at its worst 
while studying at home (37.9%). In addition, 77 participants (26.3%) reported ‘other’, 64 
(21.8%) at university in class, 40 (13.7%) reported when performing physical activities during 
class, and 23 participants (7.8%) reported when traveling to university. Most of the 
participants (n=27) in Environmental Health (46.9%), (n=27) in Biomedical Technology 
(43.5%), and (n=54) in Medical Imaging and Radiation Sciences (32.3%) reported pain at 
home while studying. 
 Relation of musculoskeletal pain to practical classes 
The table below showed the participants’ answers to whether musculoskeletal pain was 
related to university practical classes. 
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Table 4.26: Relation of musculoskeletal pain to university practical classes per course  
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Do you think 
your MSK pain 
is related to 
university 
practical’s? 
Yes Count 12 13 87 112 
%  20.3% 21.0% 46.0% 36.1% 
No Count 47 49 102 198 
%  79.7% 79.0% 54.0% 63.9% 
Total Count 59 62 189 310 
 
Of the 310 responses, the majority (n=198) reported that their musculoskeletal pain was not 
related to university practical classes (63.9%), while the minority (n=112) stated that their 
pain was linked to university practical classes (36.1%). The majority of the participants 
(n=47) in Biomedical Technology (79.%), (n=49) in Environmental Health (54%), and 
(n=102) in Medical Imaging and Radiation Sciences (54%), reported that their 
musculoskeletal pain did not arise from university practical classes. The p-value under the 
Chi-square test for this was 0.000, showing that the test was statistically significant. 
4.7 Musculoskeletal Disorders in the Body Regions 
The participants were asked whether they had MSK trouble in any body regions during their 
lifetime, in the last 12 months, or on the day the questionnaire was completed (today).  
 MSK trouble experienced during lifetime in the body regions 
The tables below showed the participants’ responses to having had MSK trouble in their 
body regions during their lifetime, per course of study. Table 4.27 showed the responses for 
the upper body regions (neck, upper back, shoulder, elbow, and wrist & hand) and Table 
4.28 for the lower body regions (low back, hip & thigh, knee, and ankle & foot). 
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Table 4.27: MSK trouble in upper body regions in the participants' lifetime, per course  
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck No Count 25 18 73 116 
%  31.6% 23.4% 33.6% 31.1% 
Yes Count 54 59 144 257 
%  68.4% 76.6% 66.4% 68.9% 
Total Count 79 77 217 373 
Shoulder No Count 32 38 107 177 
%  41.6% 51.4% 51.4% 49.3% 
Yes Count 45 36 101 182 
%  58.4% 48.6% 48.6% 50.7% 
Total Count 77 74 208 359 
Upper 
back 
No Count 36 32 112 180 
%  48.6% 44.4% 55.2% 51.6% 
Yes Count 38 40 91 169 
%  51.4% 55.6% 44.8% 48.4% 
Total Count 74 72 203 349 
Elbow No Count 64 61 171 296 
%  87.7% 85.9% 90.0% 88.6% 
Yes Count 9 10 19 38 
%  12.3% 14.1% 10.0% 11.4% 
Total Count 73 71 190 334 
Wrist & 
Hand 
No Count 42 36 142 220 
%  56.8% 49.3% 70.0% 62.9% 
Yes Count 32 37 61 130 
%  43.2% 50.7% 30.0% 37.1% 
Total Count 74 73 203 350 
 
Of the 350 responses, the majority (n=220) did not have MSK trouble in the wrist & hand 
region (62.9%), while the minority (n=130) did have (37.1%). The majority of the participants 
(n=37) in Environmental Health (50.7%) had MSK trouble, while the majority (n=42) in 
Biomedical Technology (56.8%), and (n=142) in Medical Imaging and Radiation Science 
(70%) did not. The p-value under the Chi-square test for the wrist & hand was 0.004, showing 
that the test was statistically significant. 
 
The p-value under the Chi-square test for the neck was 0.246, 0.308 for the shoulder, 0.250 
for the upper back, and 0.625 for the elbow, which showed that the test was not statistically 
significant. 
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Table 4.28: MSK trouble in lower body regions in the participants' lifetime per course  
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Low 
back 
No Count 28 31 58 117 
%  35.4% 41.3% 26.6% 31.5% 
Yes Count 51 44 160 255 
%  64.6% 58.7% 73.4% 68.5% 
Total Count 79 75 218 372 
Hip & 
Thigh 
No Count 53 53 133 239 
%  73.6% 73.6% 68.6% 70.7% 
Yes Count 19 19 61 99 
%  26.4% 26.4% 31.4% 29.3% 
Total Count 72 72 194 338 
Knee No Count 49 50 121 220 
%  65.3% 68.5% 59.6% 62.7% 
Yes Count 26 23 82 131 
%  34.7% 31.5% 40.4% 37.3% 
Total Count 75 73 203 351 
Ankle 
& 
Foot 
No Count 41 36 121 198 
%  54.7% 50.0% 59.0% 56.3% 
Yes Count 34 36 84 154 
%  45.3% 50.0% 41.0% 43.8% 
Total Count 75 72 205 352 
 
Of the 372 responses, the majority of the participants (n=255) had MSK trouble in the low 
back region (68.5%), while the minority (n=177) did not have (31.5%). The majority of the 
participants (n=160) in Medical Imaging and Radiation Science (73.4%), (n=51) in 
Biomedical Technology (64.6%), and (n=44) in Environmental Health (58.7%) had MSK 
trouble. The p-value under the Chi-square test for the low back was 0.042, which showed 
that the test was statistically significant. 
 
The p-value under the Chi-square test for the hip & thigh was 0.601, for the knee 0.350, and 
0.394 for the ankle & foot, which showed that the test was not statistically significant. 
 
Total of the above 2 tables 
As seen in the tables above, MSK trouble was mostly experienced (n=257) in the neck 
(68.9%) and (n=255) in the low back (68.5%). In addition, 182 participants reported MSK 
trouble in the shoulder (50.7%), 169 in the upper back (48.4%), 154 (43.8%) in the ankle & 
foot, 131 (37.3%) in the knee, 130 (37.1%) in the wrist & hand, 99 (29.3%) in the hip & thigh, 
and 38 participants (11.4%) in the elbow. 
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 MSK trouble experienced in the last 12 months in the body regions 
The tables below showed the participants’ responses to having had MSK trouble in the body 
regions in the last 12 months, per course of study. See Table 4.29 which showed the 
responses for the upper body regions and Table 4.30 for the lower body regions.  
 
Table 4.29: MSK trouble in the upper body regions in the last 12 months, per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck No Count 33 38 84 155 
%  44.6% 52.8% 44.7% 46.4% 
Yes Count 41 34 104 179 
%  55.4% 47.2% 55.3% 53.6% 
Total Count 74 72 188 334 
Shoulder No Count 37 35 98 170 
%  56.1% 54.7% 59.8% 57.8% 
Yes Count 29 29 66 124 
%  43.9% 45.3% 40.2% 42.2% 
Total Count 66 64 164 294 
Upper 
back 
No Count 40 35 91 166 
%  64.5% 54.7% 57.2% 58.2% 
Yes Count 22 29 68 119 
%  35.5% 45.3% 42.8% 41.8% 
Total Count 62 64 159 285 
Elbow No Count 51 45 121 217 
%  91.1% 84.9% 91.7% 90.0% 
Yes Count 5 8 11 24 
%  8.9% 15.1% 8.3% 10.0% 
Total Count 56 53 132 241 
Wrist & 
Hand 
No Count 46 40 104 190 
%  71.9% 66.7% 68.9% 69.1% 
Yes Count 18 20 47 85 
%  28.1% 33.3% 31.1% 30.9% 
Total Count 64 60 151 275 
 
The p-value under the Chi-square test for the neck 0.473, 0.743 for the shoulder, 0.496 for 
the upper back, 0.365 for the elbow, and 0.818 for the wrist & hand, which showed that the 
test was not statistically significant. 
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Table 4.30: MSK trouble in the lower body regions in the last 12 months, per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Low 
back 
No Count 34 29 66 129 
%  47.9% 50.0% 34.2% 40.1% 
Yes Count 37 29 127 193 
%  52.1% 50.0% 65.8% 59.9% 
Total Count 71 58 193 322 
Hip & 
Thigh 
No Count 49 41 103 193 
%  84.5% 74.5% 71.0% 74.8% 
Yes Count 9 14 42 65 
%  15.5% 25.5% 29.0% 25.2% 
Total Count 58 55 145 258 
Knee No Count 47 44 100 191 
%  75.8% 78.6% 62.9% 69.0% 
Yes Count 15 12 59 86 
%  24.2% 21.4% 37.1% 31.0% 
Total Count 62 56 159 277 
Ankle 
& Foot 
No Count 47 43 107 197 
%  75.8% 76.8% 66.0% 70.4% 
Yes Count 15 13 55 83 
%  24.2% 23.2% 34.0% 29.6% 
Total Count 62 56 162 280 
 
Of the 322 responses, the majority (n=193) had MSK trouble in the low back region (59.9%), 
while the minority (n=129) did not have (40.1%). The majority of the participants (n=127) in 
Medical Imaging and Radiation Science (65.8%), and (n=37) in Biomedical Technology 
(52.1%) did have MSK trouble. In Environmental Health, 29 participants (50%) reported 
having had MSK trouble and 29 participants (50%) reported not having had. The p-value 
under the Chi-square test for the low back was 0.031, showing that the test was statistically 
significant. 
 
Of the 277 responses, the majority (n=191) did not have MSK trouble in the knee region 
(69%), while the minority (n=86) did have (31%). The minority of the participants (n=59) in 
Medical Imaging and Radiation Science (37.1%), (n=15) in Biomedical Technology (24.2%) 
and (n=12) in Environmental Health (21.4%) did have MSK trouble. The p-value under the 
Chi-square test for the knee was 0.039 showing that the test was statistically significant. 
 
The p-value under the Chi-square test for the hip & thigh was 0.137 and for the ankle & foot 
0.180, which showed that the test was not statistically significant. 
 
 
 
 
45 
Total of the above 2 tables 
As seen in the table mentioned above, MSK trouble in the last 12 months was reported by 
193 participants (59.9%) mostly in the low back and by 179 participants (53.6%) in the neck. 
This was followed by 124 participants (42.2%) who experienced MSK trouble in the shoulder, 
119 (41.8%) in the upper back, 86 (31%) in the knee, 85 (30.9%) in the wrist & hand, 83 
(29.6%) in the ankle & foot and 65 participants (25.2%) in the hip & thigh. The least reported 
MSK trouble was from 24 participants (10%) who experienced it in the elbow region.  
 MSK trouble experienced today in the body regions 
The participants were asked if they had MSK trouble in their body regions on the day they 
filled in the questionnaire (today). The tables below showed the various participant 
responses: Table 4.31 indicated upper body regions; Table 4.32 applied to the lower body 
regions.  
 
Table 4.31: MSK trouble in the upper body regions today, per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck No Count 48 35 87 170 
%  84.2% 77.8% 73.1% 76.9% 
Yes Count 9 10 32 51 
%  15.8% 22.2% 26.9% 23.1% 
Total Count 57 45 119 221 
Shoulder No Count 36 32 69 137 
%  78.3% 84.2% 75.0% 77.8% 
Yes Count 10 6 23 39 
%  21.7% 15.8% 25.0% 22.2% 
Total Count 46 38 92 176 
Upper 
back 
No Count 33 31 67 131 
%  80.5% 73.8% 72.8% 74.9% 
Yes Count 8 11 25 44 
%  19.5% 26.2% 27.2% 25.1% 
Total Count 41 42 92 175 
Elbow No Count 36 31 63 130 
%  100.0% 100.0% 98.4% 99.2% 
Yes Count 0 0 1 1 
%  0.0% 0.0% 1.6% 0.8% 
Total Count 36 31 64 131 
Wrist & 
Hand 
No Count 41 35 80 156 
%  93.2% 89.7% 96.4% 94.0% 
Yes Count 3 4 3 10 
%  6.8% 10.3% 3.6% 6.0% 
Total Count 44 39 83 166 
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The p-value under the Chi-square test for the neck was 0.259, 0.515 for the shoulder, 0.632 
for the upper back, 0.590 for the elbow, and 0.344 for the wrist & hand, which showed that 
the test was not statistically significant. 
 
Table 4.32: MSK trouble in the lower body regions today, per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Low 
back 
No Count 41 31 93 165 
%  89.1% 72.1% 72.7% 76.0% 
Yes Count 5 12 35 52 
%  10.9% 27.9% 27.3% 24.0% 
Total Count 46 43 128 217 
Hip & 
Thigh 
No Count 33 29 71 133 
%  94.3% 87.9% 91.0% 91.1% 
Yes Count 2 4 7 13 
%  5.7% 12.1% 9.0% 8.9% 
Total Count 35 33 78 146 
Knee No Count 37 32 73 142 
%  97.4% 91.4% 84.9% 89.3% 
Yes Count 1 3 13 17 
%  2.6% 8.6% 15.1% 10.7% 
Total Count 38 35 86 159 
Ankle 
& Foot 
No Count 37 33 77 147 
%  97.4% 94.3% 88.5% 91.9% 
Yes Count 1 2 10 13 
%  2.6% 5.7% 11.5% 8.1% 
Total Count 38 35 87 160 
 
The p-value under the Chi-square test for the low back was 0.064, 0.650 for the hip & thigh, 
0.105 for the knee, and 0.209 for the ankle & foot, which showed that the test was not 
statistically significant. 
 
Total of the above 2 tables 
As seen in the tables above, most of the participants (n=44) reported having had MSK trouble 
on the day in the upper back region (25.1%), followed by 52 participants (24%) with MSK 
trouble in the low back, 51 participants (23.1%) in the neck and 39 participants (22.2%) in 
the shoulder, 13 participants (8.9%) in the hip & thigh, 13 (8.1%) in the ankle & foot, 10 
participants (6%) in the wrist & hand and 1 participant (0.8%) in the elbow.  
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4.8 Prior MSK Trouble in Body Regions during their Lifetime 
 Age when MSK trouble started  
The participants were asked how old they were when the MSK trouble in the body regions 
first started (Table 4.33 and Table 4.34). 
 
Table 4.33: Age when MSK trouble in body regions started 
 
Neck Shoulder Upper back Elbow 
Wrist 
& 
Hand 
Low 
back 
Hip & 
Thigh Knee 
Ankle 
& Foot 
Count (n) 175 124 116 24 88 171 62 89 102 
Minimum  6 8 2 8 9 1 9 5 1 
Maximum 34 35 24 22 30 31 25 26 30 
 
The minimum age when the MSK trouble started was the lowest for both the low back and 
ankle & foot (1 year), followed by the upper back (2 years), knee (5 years), neck (6 years), 
both shoulder and elbow (8 years), and both wrist & hand and hip & thigh (9 years). The 
maximum age when the MSK trouble began was the highest with the shoulder (35 years), 
followed by the neck (34 years), low back (31 years), both wrist & hand and ankle & foot (30 
years), knee (26 years), hip & thigh (25 years), upper back (24 years) and elbow (22 years).  
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Table 4.34: Age when MSK trouble started in the body regions, per course of study 
Neck 
Course of study Mean Median Min Max Std. Deviation 
Biomedical Technology 17.15 17.00 10 34 4.266 
Environmental Health 16.05 16.00 10 20 2.607 
Medical Imaging and 
Radiation Science 17.67 18.00 6 30 3.507 
Total 17.19 17.00 6 34 3.524 
Shoulder 
Biomedical Technology 17.96 18.00 8 35 4.768 
Environmental Health 17.32 18.00 13 21 2.144 
Medical Imaging and 
Radiation Science 17.87 19.00 9 27 3.485 
Total 17.77 18.00 8 35 3.548 
Upper back 
Biomedical Technology 16.67 16.50 11 22 2.988 
Environmental Health 17.04 17.50 10 21 2.472 
Medical Imaging and 
Radiation Science 18.31 18.50 2 24 3.361 
Total 17.66 18.00 2 24 3.154 
Elbow 
Biomedical Technology 15.50 16.00 8 20 4.324 
Environmental Health 16.71 17.00 13 21 2.628 
Medical Imaging and 
Radiation Science 16.00 16.00 8 22 4.561 
Total 16.08 16.50 8 22 3.889 
Wrist & 
Hand 
Biomedical Technology 17.50 18.00 9 30 4.218 
Environmental Health 17.44 18.00 10 23 3.068 
Medical Imaging and 
Radiation Science 18.95 19.00 10 30 3.545 
Total 18.19 18.00 9 30 3.594 
Low back Biomedical Technology 16.80 16.00 12 22 2.524 
Environmental Health 17.27 18.00 12 23 3.129 
Medical Imaging and 
Radiation Science 
18.48 19.00 1 31 3.790 
Total 17.97 18.00 1 31 3.542 
Hip & 
Thigh 
Biomedical Technology 17.13 18.00 10 20 3.271 
Environmental Health 17.71 18.00 12 24 2.920 
Medical Imaging and 
Radiation Science 
18.68 19.00 9 25 2.956 
Total 18.26 18.00 9 25 2.997 
Knee Biomedical Technology 16.76 17.00 12 23 3.251 
Environmental Health 16.07 17.00 5 25 4.615 
Medical Imaging and 
Radiation Science 
17.48 18.00 5 26 4.118 
Total 17.12 17.00 5 26 4.042 
Ankle & 
Foot 
Biomedical Technology 16.15 16.00 10 22 3.360 
Environmental Health 15.68 16.00 1 23 4.939 
Medical Imaging and 
Radiation Science 
18.49 19.00 5 30 3.506 
Total 17.34 18.00 1 30 4.055 
 
The average age when the MSK trouble started was the earliest for the elbow (16.08 years), 
then the knee (17.12 years), neck (17.19 years), ankle & foot (17.34 years), upper back 
(17.66 years), shoulder (17.77 years), low back (17.97 years), wrist & hand (18.19 years), 
and hip & thigh region (18.26 years). 
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 Hospitalised for MSK trouble 
The tables below showed the participants’ responses per course of study to whether they 
had been hospitalised for MSK trouble in any of the body regions. See Table 4.35 which 
showed the responses for the upper body regions and Table 4.36 for the lower body regions. 
 
Table 4.35: Hospitalised for any MSK trouble in upper body regions, per course of study 
Have you ever been 
hospitalised due to MSK 
trouble: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck No Count 50 53 125 228 
%  98.0% 93.0% 96.2% 95.8% 
Yes Count 1 4 5 10 
%  2.0% 7.0% 3.8% 4.2% 
Total Count 51 57 130 238 
Shoulder No Count 38 34 86 158 
%  92.7% 100.0% 97.7% 96.9% 
Yes Count 3 0 2 5 
%  7.3% 0.0% 2.3% 3.1% 
Total Count 41 34 88 163 
Upper 
back 
No Count 34 35 79 148 
%  97.1% 94.6% 97.5% 96.7% 
Yes Count 1 2 2 5 
%  2.9% 5.4% 2.5% 3.3% 
Total Count 35 37 81 153 
Elbow No Count 9 10 14 33 
%  100.0% 100.0% 93.3% 97.1% 
Yes Count 0 0 1 1 
%  0.0% 0.0% 6.7% 2.9% 
Total Count 9 10 15 34 
Wrist & 
Hand 
No Count 26 33 56 115 
%  89.7% 91.7% 94.9% 92.7% 
Yes Count 3 3 3 9 
%  10.3% 8.3% 5.1% 7.3% 
Total Count 29 36 59 124 
 
The p-value under the Chi-square test for the neck was 0.407, 0.153 for the shoulder, 0.699 
for the upper back, 0.521 for the elbow, and 0.642 for the wrist & hand, which showed that 
the test was not statistically significant. 
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Table 4.36: Hospitalised for any MSK trouble in lower body regions, per course of study 
Have you ever been 
hospitalised due to MSK 
trouble: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Low 
back 
No Count 42 37 131 210 
%  91.3% 92.5% 94.9% 93.8% 
Yes Count 4 3 7 14 
%  8.7% 7.5% 5.1% 6.3% 
Total Count 46 40 138 224 
Hip & 
Thigh 
No Count 16 15 53 84 
%  88.9% 93.8% 96.4% 94.4% 
Yes Count 2 1 2 5 
%  11.1% 6.3% 3.6% 5.6% 
Total Count 18 16 55 89 
Knee No Count 21 17 66 104 
%  84.0% 85.0% 91.7% 88.9% 
Yes Count 4 3 6 13 
%  16.0% 15.0% 8.3% 11.1% 
Total Count 25 20 72 117 
Ankle & 
Foot 
No Count 26 32 68 126 
%  89.7% 97.0% 94.4% 94.0% 
Yes Count 3 1 4 8 
%  10.3% 3.0% 5.6% 6.0% 
Total Count 29 33 72 134 
 
The p-value under the Chi-square test for the low back was 0.637, 0.486 for the hip & thigh, 
0.479 for the knee, and 0.468 for the ankle & foot, which showed that the test was not 
statistically significant. 
 
Total of the above 2 tables 
As seen in the tables above, the majority of the participants reported that they had not been 
hospitalised for any MSK trouble, while the minority had been hospitalised. The body regions 
that had led to hospitalisation were mostly as reported by 13 participants (11.1%), in the 
knee region followed by 9 (7.3%) in the wrist & hand, 14 (6.3%) in the low back, 8 (6%) in 
the ankle & foot, 5 (5.6%) in the hip & thigh, 10 (4.2%) in the neck, 5 (3.3%) in the upper 
back, 5 (3.1%) in the shoulder and 1 participant (2.9%) in the elbow.  
 Changes in study activities 
The tables below showed the participants’ responses per course of study to changes in study 
activities, even temporarily, from MSK trouble in the upper body regions. See Table 4.37 
which showed the responses for the upper body regions and Table 4.38 for the lower body 
regions.  
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Table 4.37: Changes in study activities from MSK trouble in upper body regions, per course  
 Has MSK trouble caused you 
to change study activities: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck No Count 30 27 87 144 
%  58.8% 47.4% 65.9% 60.0% 
Yes Count 21 30 45 96 
%  41.2% 52.6% 34.1% 40.0% 
Total Count 51 57 132 240 
Shoulder No Count 26 17 69 112 
%  63.4% 51.5% 77.5% 68.7% 
Yes Count 15 16 20 51 
%  36.6% 48.5% 22.5% 31.3% 
Total Count 41 33 89 163 
Upper 
back 
No Count 22 17 54 93 
%  62.9% 45.9% 67.5% 61.2% 
Yes Count 13 20 26 59 
%  37.1% 54.1% 32.5% 38.8% 
Total Count 35 37 80 152 
Elbow No Count 7 9 11 27 
%  77.8% 90.0% 73.3% 79.4% 
Yes Count 2 1 4 7 
%  22.2% 10.0% 26.7% 20.6% 
Total Count 9 10 15 34 
Wrist & 
Hand 
No Count 17 23 34 74 
%  58.6% 63.9% 57.6% 59.7% 
Yes Count 12 13 25 50 
%  41.4% 36.1% 42.4% 40.3% 
Total Count 29 36 59 124 
 
Of the 163 responses, the majority (n=112) reported that MSK trouble in the shoulder region 
did not affect the changes to their study activities (68.7%), while the minority (n=51) reported 
that it did cause them to change their study activities, even temporarily (31.3%). The minority 
of the participants (n=16) in Environmental Health (48.5%), (n=15) in Biomedical Technology 
(36.6%), and (n=20) in Medical Imaging and Radiation Science (22.5%) reported that MSK 
trouble did bring about a change to their study activities. The p-value under the Chi-square 
test for the shoulder was 0.016 showing that the test was statistically significant. 
 
The p-value under the Chi-square test for the neck was 0.057, 0.082 for the upper back, 
0.595 for the elbow, and 0.826 for the wrist & hand, which showed that the test was not 
statistically significant. 
 
 
 
 
 
52 
Table 4.38: Changes in study activities, from MSK trouble in lower body regions, per course 
 Has MSK trouble caused you 
to change study activities: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Low 
back 
No Count 32 17 72 121 
%  69.6% 42.5% 51.4% 53.5% 
Yes Count 14 23 68 105 
%  30.4% 57.5% 48.6% 46.5% 
Total Count 46 40 140 226 
Hip & 
Thigh 
No Count 12 9 37 58 
%  66.7% 52.9% 69.8% 65.9% 
Yes Count 6 8 16 30 
%  33.3% 47.1% 30.2% 34.1% 
Total Count 18 17 53 88 
Knee No Count 19 15 53 87 
%  76.0% 71.4% 72.6% 73.1% 
Yes Count 6 6 20 32 
%  24.0% 28.6% 27.4% 26.9% 
Total Count 25 21 73 119 
Ankle 
& Foot 
No Count 22 24 51 97 
%  71.0% 72.7% 70.8% 71.3% 
Yes Count 9 9 21 39 
%  29.0% 27.3% 29.2% 28.7% 
Total Count 31 33 72 136 
 
Of the 226 responses, the majority of the participants (n=121) reported that MSK trouble in 
the low back region did not change their study activities, even temporarily (53.5%), while the 
minority (n=105) reported that it did cause them to change their study activities (46.5%). The 
majority of the participants (n=23) in Environmental Health (57.5%) and the minorities (n=68) 
in Medical Imaging and Radiation Science (48.6%), and (n=14) in Biomedical Technology 
(30.4%) reported that MSK trouble did bring about a change to their study activities. The p-
value under the Chi-square test for the low back was 0.031, which showed that the test was 
statistically significant. 
 
The p-value under the Chi-square test for the hip & thigh was 0.441, for the knee 0.930, and 
0.979 for the ankle & foot, which showed that the test was not statistically significant. 
 
Total of the above 2 tables 
As seen in the tables above, the majority of the participants reported that MSK trouble in 
their body regions did not cause them to change their study activities, even temporarily. Of 
the minority that did need to change their study activities, 105 participants (46.5%) reported 
MSK trouble in their low back, followed by 50 participants (40.3%) in the wrist & hand, 96 
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(40%) in the neck, 59 (38.8%) in the upper back, 30 (34.1%) in the hip & thigh, 51 (31.3%) 
in the shoulder, 39 (28.7%) in the ankle & foot, 32 (26.9%) in the knee and 7 participants 
(20.6%) in the elbow. 
 History of any accidents  
The tables below showed the responses of the participants per course of study to having 
ever injured their upper body regions in an accident (such as a sporting injury, motor vehicle 
accident etc.). See Table 4.39 which showed the responses for the upper body regions and 
Table 4.40 for the lower body regions. 
 
Table 4.39: Injury to upper body regions from an accident, per course of study 
 Injured a body region in an 
accident: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck No Count 54 59 147 260 
%  85.7% 93.7% 87.0% 88.1% 
Yes Count 9 4 22 35 
%  14.3% 6.3% 13.0% 11.9% 
Total Count 63 63 169 295 
Shoulder No Count 54 55 148 257 
%  87.1% 90.2% 92.5% 90.8% 
Yes Count 8 6 12 26 
%  12.9% 9.8% 7.5% 9.2% 
Total Count 62 61 160 283 
Upper 
back 
No Count 55 56 154 265 
%  90.2% 93.3% 98.1% 95.3% 
Yes Count 6 4 3 13 
%  9.8% 6.7% 1.9% 4.7% 
Total Count 61 60 157 278 
Elbow No Count 52 56 140 248 
%  89.7% 98.2% 92.1% 92.9% 
Yes Count 6 1 12 19 
%  10.3% 1.8% 7.9% 7.1% 
Total Count 58 57 152 267 
Wrist & 
Hand 
No Count 49 50 134 233 
%  80.3% 84.7% 82.7% 82.6% 
Yes Count 12 9 28 49 
%  19.7% 15.3% 17.3% 17.4% 
Total Count 61 59 162 282 
 
Of the 278 responses, the majority of the participants (n=265) had never injured the upper 
back region in an accident (95.3%), while the minority (n=13) had injured the upper back 
(4.7%). The minority of the participants (n=6) in Biomedical Technology (9.8%), in (n=4) 
Environmental Health (6.7%), and (n=3) in Medical Imaging and Radiation Science (1.9%) 
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experienced injury to the upper back from an accident. The p-value under the Chi-square 
test for the upper back was 0.032 showing that the test was statistically significant. The 
statistical significance of this test for the upper back however was not valid because 80% of 
the cells in the table for Enivornmental Health and Medical Imaging and Radiation Sciences 
had less than 5 responses.  
 
The p-value under the Chi-square test for the neck was 0.301, 0.449 for the shoulder, 0.171 
for the elbow, and 0.815 for the wrist & hand, which showed that the test was not statistically 
significant. 
 
Table 4.40: Injury to lower body regions from an accident, per course of study 
 Injured a body region in an 
accident: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Low 
back 
No Count 52 54 145 251 
%  85.2% 88.5% 89.5% 88.4% 
Yes Count 9 7 17 33 
%  14.8% 11.5% 10.5% 11.6% 
Total Count 61 61 162 284 
Hip & 
Thigh 
No Count 51 51 141 243 
%  91.1% 89.5% 91.0% 90.7% 
Yes Count 5 6 14 25 
%  8.9% 10.5% 9.0% 9.3% 
Total Count 56 57 155 268 
Knee No Count 49 49 127 225 
%  76.6% 81.7% 79.4% 79.2% 
Yes Count 15 11 33 59 
%  23.4% 18.3% 20.6% 20.8% 
Total Count 64 60 160 284 
Ankle & 
Foot 
No Count 45 45 126 216 
%  76.3% 75.0% 75.9% 75.8% 
Yes Count 14 15 40 69 
%  23.7% 25.0% 24.1% 24.2% 
Total Count 59 60 166 285 
 
The p-value under the Chi-square test for the low back was 0.675, 0.940 for the hip & thigh, 
0.781 for the knee, and 0.986 for the ankle & foot, which showed that the test was not 
statistically significant. 
 
Total of the above 2 tables 
As seen in the tables above, the majority of the participants reported not having injured their 
body region in an accident. The minority however, had injured a body region, of which most 
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of the participants (n=69) reported their ankle & foot (24.2%), 59 participants (20.8%) their 
knee, 49 (17.4%) their wrist & hand, 35 (11.9%) their neck and 33 (11.6%) their low back, 
25 (9.3%) their hip & thigh, 26 (9.2%) their shoulder, 19 (7.1%) their elbow, and 13 
participants (4.7%) their upper back. 
 Type of accident 
The participants were asked what type of accident caused injury to their body regions, 
(whether motor vehicle accident, sporting injury, slipped/tripped, practical classes, clinic and 
‘other’). Table 4.41 showed the responses for the neck, upper back and low back; Table 4.42 
for shoulder, elbow, and wrist & hand; and Table 4.43 for hip & thigh, knee, and ankle & foot. 
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Table 4.41: Type of accident which injured neck, upper back and low back, per course  
 Type of accident: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck Motor vehicle 
accident 
Count 3 1 11 15 
%  33.3% 25.0% 52.4% 44.1% 
Sporting injury Count 3 3 4 10 
%  33.3% 75.0% 19.0% 29.4% 
Slipped 
/tripped 
Count 2 0 1 3 
%  22.2% 0.0% 4.8% 8.8% 
Practical 
classes 
Count 0 0 1 1 
%  0.0% 0.0% 4.8% 2.9% 
Other Count 1 0 4 5 
%  11.1% 0.0% 19.0% 14.7% 
Total Count 9 4 21 34 
Upper 
back 
Motor vehicle 
accident 
Count 2 1 1 4 
%  33.3% 25.0% 33.3% 30.8% 
Sporting injury Count 3 3 0 6 
%  50.0% 75.0% 0.0% 46.2% 
Slipped 
/tripped 
Count 1 0 1 2 
%  16.7% 0.0% 33.3% 15.4% 
Clinic Count 0 0 1 1 
%  0.0% 0.0% 33.3% 7.7% 
Total Count 6 4 3 13 
Low 
back 
Motor vehicle 
accident 
Count 2 1 3 6 
%  25.0% 16.7% 17.6% 19.4% 
Sporting injury Count 4 4 8 16 
%  50.0% 66.7% 47.1% 51.6% 
Slipped 
/tripped 
Count 1 0 3 4 
%  12.5% 0.0% 17.6% 12.9% 
Practical 
classes 
Count 0 0 1 1 
%  0.0% 0.0% 5.9% 3.2% 
Clinic Count 0 0 1 1 
%  0.0% 0.0% 5.9% 3.2% 
Other Count 1 1 1 3 
%  12.5% 16.7% 5.9% 9.7% 
Total Count 8 6 17 31 
 
The p-value under the Chi-square test for the neck was 0.371, for the upper back 0.343 and 
0.954 for the low back, which showed that the test was not statistically significant. 
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Table 4.42: Type of accident which injured shoulder, elbow, and wrist & hand per course  
 Type of accident: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Shoulder Motor vehicle 
accident 
Count 2 2 5 9 
%  28.6% 33.3% 45.5% 37.5% 
Sporting 
injury 
Count 4 2 3 9 
%  57.1% 33.3% 27.3% 37.5% 
Slipped 
/tripped 
Count 0 1 2 3 
%  0.0% 16.7% 18.2% 12.5% 
Clinic Count 0 0 1 1 
%  0.0% 0.0% 9.1% 4.2% 
Other Count 1 1 0 2 
%  14.3% 16.7% 0.0% 8.3% 
Total Count 7 6 11 24 
Elbow Motor vehicle 
accident 
Count 2 1 0 3 
%  33.3% 100.0% 0.0% 15.8% 
Sporting 
injury 
Count 1 0 5 6 
%  16.7% 0.0% 41.7% 31.6% 
Slipped 
/tripped 
Count 3 0 6 9 
%  50.0% 0.0% 50.0% 47.4% 
Clinic Count 0 0 1 1 
%  0.0% 0.0% 8.3% 5.3% 
Total Count 6 1 12 19 
Wrist & 
Hand 
Motor vehicle 
accident 
Count 2 2 3 7 
%  18.2% 22.2% 11.1% 14.9% 
Sporting 
injury 
Count 8 5 13 26 
%  72.7% 55.6% 48.1% 55.3% 
Slipped 
/tripped 
Count 1 1 5 7 
%  9.1% 11.1% 18.5% 14.9% 
Practical 
classes 
Count 0 1 0 1 
%  0.0% 11.1% 0.0% 2.1% 
Clinic Count 0 0 2 2 
%  0.0% 0.0% 7.4% 4.3% 
Other Count 0 0 4 4 
%  0.0% 0.0% 14.8% 8.5% 
Total Count 11 9 27 47 
 
The p-value under the Chi-square test for the shoulder was 0.697, for the elbow 0.135, and 
0.377 for the wrist & hand, which showed that the test was not statistically significant. 
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Table 4.43: Type of accident which injured hip & thigh, knee, and ankle & foot, per course  
 Type of accident: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Hip & 
Thigh 
Motor vehicle 
accident 
Count 1 1 1 3 
%  25.0% 20.0% 7.1% 13.0% 
Sporting injury Count 3 4 9 16 
%  75.0% 80.0% 64.3% 69.6% 
Slipped /tripped Count 0 0 3 3 
%  0.0% 0.0% 21.4% 13.0% 
Clinic Count 0 0 1 1 
%  0.0% 0.0% 7.1% 4.3% 
Total Count 4 5 14 23 
Knee Motor vehicle 
accident 
Count 1 4 4 9 
%  6.7% 36.4% 12.5% 15.5% 
Sporting injury Count 8 5 23 36 
%  53.3% 45.5% 71.9% 62.1% 
Slipped /tripped Count 5 2 4 11 
%  33.3% 18.2% 12.5% 19.0% 
Clinic Count 0 0 1 1 
%  0.0% 0.0% 3.1% 1.7% 
Other Count 1 0 0 1 
%  6.7% 0.0% 0.0% 1.7% 
Total Count 15 11 32 58 
Ankle 
& Foot 
Motor vehicle 
accident 
Count 3 2 3 8 
%  21.4% 14.3% 7.7% 11.9% 
Sporting injury Count 5 10 22 37 
%  35.7% 71.4% 56.4% 55.2% 
Slipped /tripped Count 5 2 7 14 
%  35.7% 14.3% 17.9% 20.9% 
Clinic Count 0 0 5 5 
%  0.0% 0.0% 12.8% 7.5% 
Other Count 1 0 2 3 
%  7.1% 0.0% 5.1% 4.5% 
Total Count 14 14 39 67 
 
The p-value under the Chi-square test for the hip & thigh was 0.714, for the knee 0.190, and 
0.283 for the ankle & foot, which showed that the test was not statistically significant. 
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Total of the above 3 tables 
As seen in the tables above, the type of accident in which the participants mostly reported 
having injured their body regions was from a sporting injury; 16 participants (69.6%) in the 
hip & thigh, 36 (62.1%) in the knee, 26 (55.3%) in the wrist & hand, 37 (55.2%) in the ankle 
& foot, 16 (51.6%) in the low back and 6 participants (46.2%) in the upper back. The elbows 
were mostly (n=9) affected by a slipped/tripped injury (47.4%) then the neck (n=15) from a 
motor vehicle accident (44.1%) and lastly the shoulder (n=9) from both a motor vehicle 
accident (37.5%) and a sporting injury (37.5%). 
 Treatment received for injury from the accident 
The tables below showed the participants responses to receiving treatment for the injury 
from an accident to the upper body regions per course of study. See Table 4.44 which 
showed the responses for the upper body regions and Table 4.45 for the lower body regions. 
 
Table 4.44: Treatment received for injured upper body regions from the accident, per course  
 Did you receive treatment for 
injury: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck No Count 7 1 11 19 
%  77.8% 25.0% 52.4% 55.9% 
Yes Count 2 3 10 15 
%  22.2% 75.0% 47.6% 44.1% 
Total Count 9 4 21 34 
Shoulder No Count 3 3 3 9 
%  42.9% 50.0% 30.0% 39.1% 
Yes Count 4 3 7 14 
%  57.1% 50.0% 70.0% 60.9% 
Total Count 7 6 10 23 
Upper 
back 
No Count 4 3 1 8 
%  80.0% 75.0% 50.0% 72.7% 
Yes Count 1 1 1 3 
%  20.0% 25.0% 50.0% 27.3% 
Total Count 5 4 2 11 
Elbow No Count 5 0 8 13 
%  83.3% 0.0% 80.0% 76.5% 
Yes Count 1 1 2 4 
%  16.7% 100.0% 20.0% 23.5% 
Total Count 6 1 10 17 
Wrist & 
Hand 
No Count 5 3 18 26 
%  50.0% 37.5% 72.0% 60.5% 
Yes Count 5 5 7 17 
%  50.0% 62.5% 28.0% 39.5% 
Total Count 10 8 25 43 
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The p-value under the Chi-square test for the neck was 0.183, 0.709 for the shoulder, 0.717 
for the upper back, 0.176 for the elbow, and 0.164 for the wrist & hand, which showed that 
the test was not statistically significant. 
 
Table 4.45: Treatment received for injured lower body regions from the accident, per course  
 Did receive treatment for injury: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Low 
back 
No Count 5 4 7 16 
%  83.3% 80.0% 46.7% 61.5% 
Yes Count 1 1 8 10 
%  16.7% 20.0% 53.3% 38.5% 
Total Count 6 5 15 26 
Hip & 
Thigh 
No Count 4 2 10 16 
%  100.0% 50.0% 83.3% 80.0% 
Yes Count 0 2 2 4 
%  0.0% 50.0% 16.7% 20.0% 
Total Count 4 4 12 20 
Knee No Count 9 5 20 34 
%  64.3% 45.5% 64.5% 60.7% 
Yes Count 5 6 11 22 
%  35.7% 54.5% 35.5% 39.3% 
Total Count 14 11 31 56 
Ankle & 
Foot 
No Count 8 6 19 33 
%  61.5% 42.9% 52.8% 52.4% 
Yes Count 5 8 17 30 
%  38.5% 57.1% 47.2% 47.6% 
Total Count 13 14 36 63 
 
The p-value under the Chi-square test for the low back was 0.190, 0.189 for the hip & thigh, 
0.513 for the knee, and 0.622 for the ankle & foot, which showed that the test was not 
statistically significant. 
 
Total of the above 2 tables 
As seen in the tables above, the majority of the participants reported that they did not receive 
treatment due to an accident  for an injured body region, except to the shoulder. The majority 
of the participants (n=14) reported that they did receive treatment to the shoulder (60.9%). 
30 participants (47.6%) received treatment to the ankle & foot, 15 (44.1%) to the neck, 17 
(39.5%) to the wrist & hand, 22 (39.3%) to the knee, 10 (38.5%) to the low back, 3 (27.3%) 
to the upper back, 4 (23.5%) to the elbow and 4 participants (20%) to the hip & thigh. 
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4.9 History of MSK Trouble in Body Regions in the Last 12 Months 
 Duration of the MSK trouble  
The participants were asked how long the MSK trouble in the body regions was experienced. 
See Table 4.46  which showed the responses for the neck, upper back and low back; Table 
4.47 showed responses for the shoulder, elbow, and wrist & hand, and Table 4.48 for the 
hip & thigh, knee, and ankle & foot. 
 
Table 4.46: Duration of MSK trouble experienced as per course  
 How long MSK trouble experienced 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck 1-7 days Count 30 22 64 116 
%  73.2% 66.7% 64.0% 66.7% 
8-30 days Count 5 5 8 18 
%  12.2% 15.2% 8.0% 10.3% 
>30 days, but 
not everyday 
Count 6 6 20 32 
%  14.6% 18.2% 20.0% 18.4% 
Everyday Count 0 0 8 8 
%  0.0% 0.0% 8.0% 4.6% 
Total Count 41 33 100 174 
Upper 
back 
1-7 days Count 16 15 33 64 
%  76.2% 53.6% 52.4% 57.1% 
8-30 days Count 3 6 7 16 
%  14.3% 21.4% 11.1% 14.3% 
>30 days, but 
not everyday 
Count 2 6 20 28 
%  9.5% 21.4% 31.7% 25.0% 
Everyday Count 0 1 3 4 
%  0.0% 3.6% 4.8% 3.6% 
Total Count 21 28 63 112 
Low 
back 
1-7 days Count 26 17 59 102 
%  74.3% 58.6% 48.8% 55.1% 
8-30 days Count 4 5 16 25 
%  11.4% 17.2% 13.2% 13.5% 
>30 days, but 
not everyday 
Count 4 5 36 45 
%  11.4% 17.2% 29.8% 24.3% 
Everyday Count 1 2 10 13 
%  2.9% 6.9% 8.3% 7.0% 
Total Count 35 29 121 185 
 
The p-value under the Chi-square test for the neck was 0.228, for the upper back 0.286 and 
0.158 for the low back, which showed that the test was not statistically significant. 
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Table 4.47: Duration of MSK trouble experienced as per course  
 How long MSK trouble experienced 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Shoulder 1-7 days Count 23 19 39 81 
%  82.1% 67.9% 61.9% 68.1% 
8-30 days Count 3 5 5 13 
%  10.7% 17.9% 7.9% 10.9% 
>30 days, but not 
everyday 
Count 2 4 14 20 
%  7.1% 14.3% 22.2% 16.8% 
Everyday Count 0 0 5 5 
%  0.0% 0.0% 7.9% 4.2% 
Total Count 28 28 63 119 
Elbow 1-7 days Count 3 3 3 9 
%  60.0% 37.5% 33.3% 40.9% 
8-30 days Count 1 2 0 3 
%  20.0% 25.0% 0.0% 13.6% 
>30 days, but not 
everyday 
Count 1 3 6 10 
%  20.0% 37.5% 66.7% 45.5% 
Total Count 5 8 9 22 
Wrist & 
Hand 
1-7 days Count 12 9 22 43 
%  70.6% 47.4% 52.4% 55.1% 
8-30 days Count 3 3 7 13 
%  17.6% 15.8% 16.7% 16.7% 
>30 days, but not 
everyday 
Count 2 4 13 19 
%  11.8% 21.1% 31.0% 24.4% 
Everyday Count 0 3 0 3 
%  0.0% 15.8% 0.0% 3.8% 
Total Count 17 19 42 78 
 
The p-value under the Chi-square test for the shoulder was 0.120, for the elbow 0.349, and 
0.056 for the wrist & hand, which showed that the test was not statistically significant. 
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Table 4.48: Duration of MSK trouble experienced as per course  
 How long MSK trouble 
experienced: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Hip & 
Thigh 
1-7 days Count 8 10 20 38 
%  88.9% 71.4% 51.3% 61.3% 
8-30 days Count 1 0 4 5 
%  11.1% 0.0% 10.3% 8.1% 
>30 days, but 
not everyday 
Count 0 4 14 18 
%  0.0% 28.6% 35.9% 29.0% 
Everyday Count 0 0 1 1 
%  0.0% 0.0% 2.6% 1.6% 
Total Count 9 14 39 62 
Knee 1-7 days Count 9 7 21 37 
%  69.2% 58.3% 38.2% 46.3% 
8-30 days Count 3 1 11 15 
%  23.1% 8.3% 20.0% 18.8% 
>30 days, but 
not everyday 
Count 1 4 19 24 
%  7.7% 33.3% 34.5% 30.0% 
Everyday Count 0 0 4 4 
%  0.0% 0.0% 7.3% 5.0% 
Total Count 13 12 55 80 
Ankle 
& Foot 
1-7 days Count 9 9 24 42 
%  60.0% 69.2% 51.1% 56.0% 
8-30 days Count 5 0 6 11 
%  33.3% 0.0% 12.8% 14.7% 
>30 days, but 
not everyday 
Count 0 4 11 15 
%  0.0% 30.8% 23.4% 20.0% 
Everyday Count 1 0 6 7 
%  6.7% 0.0% 12.8% 9.3% 
Total Count 15 13 47 75 
 
The p-value under the Chi-square test for the hip & thigh was 0.295, for the knee 0.245, and 
0.058 for the ankle & foot, which showed that the test was not statistically significant. 
 
Total of the above 3 tables 
As seen in the tables above, most of the body regions experienced MSK trouble for 1-7 days, 
in the last 12 months. There were 81 participants (68.1%) who had MSK trouble in the 
shoulder, 116 (66.7%) in the neck, 38 (61.3%) in the hip & thigh, 64 (57.1%) in the upper 
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back, 42 (56%) in the ankle & foot, 43 (55.1%) in the wrist & hand, 102 (55.1%) in the low 
back, and 37 participants (46.3%) had MSK trouble in the knee. However, MSK trouble in 
the elbow region was mostly (n=10) experienced for more than 30 days though not every 
day, in the last 12 months (45.5%).  
 Location of the MSK trouble 
The tables below showed the location of the MSK trouble the participants experienced in the 
last 12 months, per course of study. See Table 4.49 which showed the responses for the 
upper body regions and Table 4.50 for the lower body regions. 
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Table 4.49: Location of the MSK trouble experienced in the upper body regions per course  
 Side of MSK trouble 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck Left side Count 5 7 13 25 
%  13.5% 22.6% 13.7% 15.3% 
Right side Count 12 4 30 46 
%  32.4% 12.9% 31.6% 28.2% 
Both sides Count 20 20 52 92 
%  54.1% 64.5% 54.7% 56.4% 
Total Count 37 31 95 163 
Shoulder Left side Count 3 5 8 16 
%  11.1% 18.5% 13.3% 14.0% 
Right side Count 4 6 20 30 
%  14.8% 22.2% 33.3% 26.3% 
Both sides Count 20 16 32 68 
%  74.1% 59.3% 53.3% 59.6% 
Total Count 27 27 60 114 
Upper 
back 
Left side Count 2 1 5 8 
%  12.5% 4.2% 8.3% 8.0% 
Right side Count 3 3 11 17 
%  18.8% 12.5% 18.3% 17.0% 
Both sides Count 11 20 44 75 
%  68.8% 83.3% 73.3% 75.0% 
Total Count 16 24 60 100 
Elbow Left side Count 1 0 0 1 
%  20.0% 0.0% 0.0% 5.3% 
Right side Count 3 2 5 10 
%  60.0% 33.3% 62.5% 52.6% 
Both sides Count 1 4 3 8 
%  20.0% 66.7% 37.5% 42.1% 
Total Count 5 6 8 19 
Wrist & 
Hand 
Left side Count 3 6 4 13 
%  20.0% 33.3% 10.0% 17.8% 
Right side Count 4 7 20 31 
%  26.7% 38.9% 50.0% 42.5% 
Both sides Count 8 5 16 29 
%  53.3% 27.8% 40.0% 39.7% 
Total Count 15 18 40 73 
 
The p-value under the Chi-square test for the neck was 0.293, 0.335 for the shoulder, 0.816 
for the upper back, 0.297 for the elbow, and 0.155 for the wrist & hand, which showed that 
the test was not statistically significant. 
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Table 4.50: Location of the MSK trouble experienced in the lower body regions per course 
 Side of MSK trouble 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging 
and Radiation 
Science 
Low 
back 
Left or 
right side 
Count 12 4 13 29 
%  38.7% 17.4% 13.3% 19.1% 
Both sides Count 19 19 85 123 
%  61.3% 82.6% 86.7% 80.9% 
Total Count 31 23 98 152 
Hip & 
Thigh 
Left side Count 2 4 5 11 
%  28.6% 28.6% 13.2% 18.6% 
Right side Count 1 2 8 11 
%  14.3% 14.3% 21.1% 18.6% 
Both sides Count 4 8 25 37 
%  57.1% 57.1% 65.8% 62.7% 
Total Count 7 14 38 59 
Knee Left side Count 5 4 12 21 
%  38.5% 36.4% 22.6% 27.3% 
Right side Count 3 3 13 19 
%  23.1% 27.3% 24.5% 24.7% 
Both sides Count 5 4 28 37 
%  38.5% 36.4% 52.8% 48.1% 
Total Count 13 11 53 77 
Ankle & 
Foot 
Left side Count 3 1 8 12 
%  25.0% 7.7% 15.7% 15.8% 
Right side Count 1 1 15 17 
%  8.3% 7.7% 29.4% 22.4% 
Both sides Count 8 11 28 47 
%  66.7% 84.6% 54.9% 61.8% 
Total Count 12 13 51 76 
 
Of the 152 responses, the majority of the participants (n=123) experienced MSK trouble in 
the low back region on both sides of the body (80.9%), while 29 participants (19.1%) 
experienced it on the left and right side. The majority of the participants (n=85) in Medical 
Imaging and Radiation Science (86.7%), in (n=19) Environmental Health (82.6%), and 
(n=19) in Biomedical Technology (61.3%) experienced MSK trouble on both sides of the 
body. The p-value for the low back was 0.007, which showed that the test was statistically 
significant.  
 
The p-value under the Chi-square test for the hip & thigh was 0.696, for the knee 0.698, and 
0.188 for the ankle & foot, which showed that the test was not statistically significant. 
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Total of the above 2 tables 
As seen in the tables above, most of the MSK trouble related to both sides of the body, of 
which 123 participants (80.9%) reported the low back. There were 75 participants (75%) who 
reported MSK trouble in the upper back on both sides, 37 (62.7%) the hip & thigh, 47 (61.8%) 
the ankle & foot, 68 (59.6%) the shoulder, 92 (56.4%) the neck, and 37 participants (48.1%) 
the knee. However, most of the participants with MSK trouble (n=10) in the elbow (52.6%) 
and (n=31) in the wrist and hand (42.5%) felt it on the right hand side.  
 MSK trouble prevented normal study behaviour 
The tables below showed the participants responses to whether MSK trouble in the upper 
body regions prevented them from doing their normal study behaviour in the last 12 months 
per course of study. See Table 4.51 which showed the responses for the upper body regions 
and Table 4.52 for the lower body regions. 
 
Table 4.51: MSK trouble experienced in the upper body prevented the participants from 
doing normal study behaviour per course  
 Prevented doing normal study 
behaviours due to MSK trouble: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck No Count 24 16 59 99 
%  61.5% 50.0% 60.2% 58.6% 
Yes Count 15 16 39 70 
%  38.5% 50.0% 39.8% 41.4% 
Total Count 39 32 98 169 
Shoulder No Count 19 18 40 77 
%  70.4% 69.2% 69.0% 69.4% 
Yes Count 8 8 18 34 
%  29.6% 30.8% 31.0% 30.6% 
Total Count 27 26 58 111 
Upper 
back 
No Count 13 16 38 67 
%  76.5% 59.3% 62.3% 63.8% 
Yes Count 4 11 23 38 
%  23.5% 40.7% 37.7% 36.2% 
Total Count 17 27 61 105 
Elbow No Count 4 5 7 16 
%  80.0% 62.5% 70.0% 69.6% 
Yes Count 1 3 3 7 
%  20.0% 37.5% 30.0% 30.4% 
Total Count 5 8 10 23 
Wrist & 
Hand 
No Count 10 10 27 47 
%  58.8% 52.6% 62.8% 59.5% 
Yes Count 7 9 16 32 
%  41.2% 47.4% 37.2% 40.5% 
Total Count 17 19 43 79 
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The p-value under the Chi-square test for the neck was 0.544, 0.991 for the shoulder, 0.476 
for the upper back, 0.800 for the elbow, and 0.753 for the wrist & hand, which showed that 
the test was not statistically significant. 
 
Table 4.52: MSK trouble in the lower body prevented the participants from doing normal 
study behaviour per course  
 Prevented doing normal study 
behaviours due to MSK trouble: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Low back No Count 27 12 57 96 
%  81.8% 44.4% 51.4% 56.1% 
Yes Count 6 15 54 75 
%  18.2% 55.6% 48.6% 43.9% 
Total Count 33 27 111 171 
Hip & 
Thigh 
No Count 6 7 29 42 
%  75.0% 53.8% 70.7% 67.7% 
Yes Count 2 6 12 20 
%  25.0% 46.2% 29.3% 32.3% 
Total Count 8 13 41 62 
Knee No Count 11 5 39 55 
%  78.6% 45.5% 72.2% 69.6% 
Yes Count 3 6 15 24 
%  21.4% 54.5% 27.8% 30.4% 
Total Count 14 11 54 79 
Ankle & 
Foot 
No Count 12 8 33 53 
%  92.3% 66.7% 66.0% 70.7% 
Yes Count 1 4 17 22 
%  7.7% 33.3% 34.0% 29.3% 
Total Count 13 12 50 75 
 
Of the 171 responses, the majority of the participants (n=96) reported that MSK trouble in 
the low back did not prevent them from doing their normal study behaviour (56.1%), while 
the minority (n=75) reported that it did limit them (43.9%). The majority of the participants 
(n=15) in Environmental Health (55.6%), and the minority (n=54) in Medical Imaging and 
Radiation Science (48.6%) and (n=6) in Biomedical Technology (18.2%) stated that MSK 
trouble inhibited them in their normal study behaviour. The p-value under the Chi-square test 
for the low back was 0.003 showing that the test was statistically significant. 
 
The p-value under the Chi-square test for the hip & thigh was 0.470, for the knee 0.154, and 
0.169 for the ankle & foot, which showed that the test was not statistically significant. 
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Total of the above 2 tables 
As seen in the tables above, the majority of the participants reported that their MSK trouble 
did not restrict them from normal study behaviour. Of the minority that stated that it affected 
their study activities, most of the participants (n=75) reported having MSK trouble in the low 
back (43.9%), followed by 70 participants (41.4%) in the neck, 32 (40.5%) in the wrist & 
hand, 38 (36.2%) in the upper back, 20 (32.3%) in the hip & thigh, 34 (30.6%) in the shoulder, 
24 (30.4%) in the knee, 7 (30.4%) in the elbow, and 22 participants (29.3%) in the ankle & 
foot.  
 Duration of the MSK trouble that prevented normal study behaviour 
The participants that answered yes to the previous question namely that MSK trouble 
prevented them from doing their normal study behaviour then had to answer this question. 
They were asked how much time the MSK trouble in the body regions has prevented them 
from their normal study behaviour during the last 12 months (1-7 days, 8-30 days, >30 days 
but not every day, and every day). The responses were shown in Table 4.53 for the neck, 
upper back and low back; in Table 4.54 for the shoulder, elbow, and wrist & hand; and in 
Table 4.55 for the hip & thigh, knee, and ankle & foot.  
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Table 4.53: Duration of MSK trouble in the neck, upper back and low back region that limited 
their normal study behaviour per course  
 Time taken from normal study 
behaviours: 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck 1-7 days Count 16 11 35 62 
%  69.6% 64.7% 70.0% 68.9% 
8-30 days Count 2 2 5 9 
%  8.7% 11.8% 10.0% 10.0% 
>30 days. but 
not everyday 
Count 3 3 7 13 
%  13.0% 17.6% 14.0% 14.4% 
Everyday Count 2 1 3 6 
%  8.7% 5.9% 6.0% 6.7% 
Total Count 23 17 50 90 
Upper 
back 
1-7 days Count 9 12 16 37 
%  69.2% 85.7% 55.2% 66.1% 
8-30 days Count 1 1 5 7 
%  7.7% 7.1% 17.2% 12.5% 
>30 days. but 
not everyday 
Count 3 1 6 10 
%  23.1% 7.1% 20.7% 17.9% 
Everyday Count 0 0 2 2 
%  0.0% 0.0% 6.9% 3.6% 
Total Count 13 14 29 56 
Low 
back 
1-7 days Count 13 14 36 63 
%  76.5% 73.7% 64.3% 68.5% 
8-30 days Count 1 3 7 11 
%  5.9% 15.8% 12.5% 12.0% 
>30 days. but 
not everyday 
Count 2 2 9 13 
%  11.8% 10.5% 16.1% 14.1% 
Everyday Count 1 0 4 5 
%  5.9% 0.0% 7.1% 5.4% 
Total Count 17 19 56 92 
 
The p-value under the Chi-square test for the neck was 0.998, for the upper back 0.478 and 
0.824 for the low back, which showed that the test was not statistically significant.  
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Table 4.54: Duration of the MSK trouble in the shoulder, elbow, and wrist & hand region that 
prevented normal study behaviour per course  
 Time taken from normal study 
behaviours 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Shoulder 1-7 days Count 11 12 18 41 
%  73.3% 80.0% 64.3% 70.7% 
8-30 days Count 1 2 6 9 
%  6.7% 13.3% 21.4% 15.5% 
>30 days. but 
not everyday 
Count 3 1 2 6 
%  20.0% 6.7% 7.1% 10.3% 
Everyday Count 0 0 2 2 
%  0.0% 0.0% 7.1% 3.4% 
Total Count 15 15 28 58 
Elbow 1-7 days Count 2 3 3 8 
%  100.0% 75.0% 60.0% 72.7% 
8-30 days Count 0 1 1 2 
%  0.0% 25.0% 20.0% 18.2% 
>30 days. but 
not everyday 
Count 0 0 1 1 
%  0.0% 0.0% 20.0% 9.1% 
Total Count 2 4 5 11 
Wrist & 
Hand 
1-7 days Count 7 10 14 31 
%  70.0% 83.3% 66.7% 72.1% 
8-30 days Count 1 0 2 3 
%  10.0% 0.0% 9.5% 7.0% 
>30 days. but 
not everyday 
Count 1 1 4 6 
%  10.0% 8.3% 19.0% 14.0% 
Everyday Count 1 1 1 3 
%  10.0% 8.3% 4.8% 7.0% 
Total Count 10 12 21 43 
 
The p-value under the Chi-square test for the shoulder was 0.450, for the elbow 0.737, and 
0.863 for the wrist & hand, which showed that the test was not statistically significant.  
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Table 4.55: Duration of the MSK trouble in the hip & thigh, knee, and ankle & foot region 
that prevented normal study behaviour per course  
 Time taken from normal study 
behaviours 
Which course are you studying?  
Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science Total 
Hip & 
Thigh 
1-7 days Count 3 10 8 21 
%  100.0% 90.9% 61.5% 77.8% 
8-30 days Count 0 0 1 1 
%  0.0% 0.0% 7.7% 3.7% 
>30 days. but 
not everyday 
Count 0 1 4 5 
%  0.0% 9.1% 30.8% 18.5% 
Total Count 3 11 13 27 
Knee 1-7 days Count 5 8 12 25 
%  62.5% 80.0% 66.7% 69.4% 
8-30 days Count 0 1 4 5 
%  0.0% 10.0% 22.2% 13.9% 
>30 days. but 
not everyday 
Count 3 1 2 6 
%  37.5% 10.0% 11.1% 16.7% 
Total Count 8 10 18 36 
Ankle 
& Foot 
1-7 days Count 5 6 14 25 
%  83.3% 66.7% 56.0% 62.5% 
8-30 days Count 0 2 8 10 
%  0.0% 22.2% 32.0% 25.0% 
>30 days. but 
not everyday 
Count 1 1 1 3 
%  16.7% 11.1% 4.0% 7.5% 
Everyday Count 0 0 2 2 
%  0.0% 0.0% 8.0% 5.0% 
Total Count 6 9 25 40 
 
The p-value under the Chi-square test for the hip & thigh was 0.394, for the knee 0.283, and 
0.535 for the wrist & hand, which showed that the test was not statistically significant. 
 
Total of the above 3 tables 
As seen in the tables above, the majority of the participants reported that MSK trouble in the 
last 12 months prevented them from doing their normal study behaviour for 1-7 days. Of 
these, most had MSK trouble (n=21) in their hip & thigh (77.8%), followed by 8 participants 
(72.7%) in the elbow, 31 (72.1%) in the wrist & hand, 41 (70.7%) in the shoulder, 25 (69.4%) 
in the knee, 62 (68.9%) in the neck, 63 (68.5%) in the low back, 37 (66.1%) in the upper 
back, and 25 participants (62.5%) in the ankle & foot. 
 Medication 
The tables below showed the participants’ responses to having taken medication for the 
MSK troubled body regions in the last 12 months per course of study. See Table 4.56 which 
showed the responses for the upper body regions and Table 4.57 for the lower body regions. 
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Table 4.56: Medication taken for MSK trouble in the upper body regions, per course of study 
 Taken medication 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck No Count 26 21 47 94 
%  72.2% 77.8% 58.8% 65.7% 
Yes Count 10 6 33 49 
%  27.8% 22.2% 41.3% 34.3% 
Total Count 36 27 80 143 
Shoulder No Count 24 21 37 82 
%  92.3% 91.3% 74.0% 82.8% 
Yes Count 2 2 13 17 
%  7.7% 8.7% 26.0% 17.2% 
Total Count 26 23 50 99 
Upper 
back 
No Count 15 20 31 66 
%  88.2% 83.3% 59.6% 71.0% 
Yes Count 2 4 21 27 
%  11.8% 16.7% 40.4% 29.0% 
Total Count 17 24 52 93 
Elbow No Count 5 8 5 18 
%  100.0% 100.0% 83.3% 94.7% 
Yes Count 0 0 1 1 
%  0.0% 0.0% 16.7% 5.3% 
Total Count 5 8 6 19 
Wrist & 
Hand 
No Count 11 16 32 59 
%  91.7% 84.2% 94.1% 90.8% 
Yes Count 1 3 2 6 
%  8.3% 15.8% 5.9% 9.2% 
Total Count 12 19 34 65 
 
Of the 93 responses, the majority of the participants (n=66) had not taken medication for the 
upper back (71%), while the minority (n=27) had taken medication (29%). The minority 
(n=21) in Medical Imaging and Radiation Science (40.4%), (n=4) in Environmental Health 
(16.7%) and in Biomedical Technology (n=2) (11.8%) took medication for the upper back 
MSK trouble. The p-value under the Chi-square test for the upper back was 0.024 showing 
that the test was statistically significant. 
 
The p-value under the Chi-square test for the neck was 0.126, 0.063 for the shoulder, 0.319 
for the elbow, and 0.486 for the wrist & hand, which showed that the test was not statistically 
significant. 
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Table 4.57: Medication taken for MSK trouble in the lower body regions, per course of study 
 Taken medication 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Low 
back 
No Count 28 20 63 111 
%  84.8% 80.0% 64.9% 71.6% 
Yes Count 5 5 34 44 
%  15.2% 20.0% 35.1% 28.4% 
Total Count 33 25 97 155 
Hip & 
Thigh 
No Count 7 11 21 39 
%  87.5% 91.7% 70.0% 78.0% 
Yes Count 1 1 9 11 
%  12.5% 8.3% 30.0% 22.0% 
Total Count 8 12 30 50 
Knee No Count 8 8 31 47 
%  72.7% 88.9% 75.6% 77.0% 
Yes Count 3 1 10 14 
%  27.3% 11.1% 24.4% 23.0% 
Total Count 11 9 41 61 
Ankle 
& Foot 
No Count 12 10 27 49 
%  92.3% 90.9% 65.9% 75.4% 
Yes Count 1 1 14 16 
%  7.7% 9.1% 34.1% 24.6% 
Total Count 13 11 41 65 
 
The p-value under the Chi-square test for the low back was 0.054, 0.241 for the hip & thigh, 
0.645 for the knee, and 0.066 for the ankle & foot, which showed that the test was not 
statistically significant. 
 
Total of the above 2 tables 
The majority of the participants reported that they did not take any medication for the MSK 
trouble, in the last 12 months. Of the minority that had taken medication, 49 participants 
(34.3%) took medication for the neck region, 27 (29%) for the upper back, 44 (28.4%) for the 
low back, 16 (24.6%) for the ankle & foot, 14 (23%) for the knee, 11 (22%) for the hip & thigh, 
17 (17.2%) for the shoulder, 6 (9.2%) for the wrist & hand, and 1 participant (5.3%) for the 
elbow. 
 Sick leave 
The tables below showed the participants’ responses to sick leave from work or studies due 
to MSK trouble in the body regions in the last 12 months, per course of study. See Table 
4.58 which showed the responses for the upper body regions and Table 4.59 for the lower 
body regions. 
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Table 4.58: Sick leave from work/studies relating to the upper body regions in the last 12 
months, per course  
Sick leave 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck No Count 28 22 66 116 
%  82.4% 84.6% 85.7% 84.7% 
Yes Count 6 4 11 21 
%  17.6% 15.4% 14.3% 15.3% 
Total Count 34 26 77 137 
Shoulder No Count 23 20 45 88 
%  92.0% 90.9% 95.7% 93.6% 
Yes Count 2 2 2 6 
%  8.0% 9.1% 4.3% 6.4% 
Total Count 25 22 47 94 
Upper 
back 
No Count 15 20 43 78 
%  100.0% 90.9% 89.6% 91.8% 
Yes Count 0 2 5 7 
%  0.0% 9.1% 10.4% 8.2% 
Total Count 15 22 48 85 
Elbow No Count 5 8 4 17 
%  100.0% 100.0% 80.0% 94.4% 
Yes Count 0 0 1 1 
%  0.0% 0.0% 20.0% 5.6% 
Total Count 5 8 5 18 
Wrist & 
Hand 
No Count 10 16 32 58 
%  83.3% 88.9% 100.0% 93.5% 
Yes Count 2 2 0 4 
%  16.7% 11.1% 0.0% 6.5% 
Total Count 12 18 32 62 
 
The p-value under the Chi-square test for the neck was 0.902, 0.692 for the shoulder, 0.434 
for the upper back, 0.252 for the elbow, and 0.085 for the wrist & hand, which showed that 
the test was not statistically significant. 
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Table 4.59: Sick leave from work/studies relating to the lower body regions in the last 12 
months, per course  
Sick leave 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Low 
back 
No Count 28 21 80 129 
%  87.5% 87.5% 85.1% 86.0% 
Yes Count 4 3 14 21 
%  12.5% 12.5% 14.9% 14.0% 
Total Count 32 24 94 150 
Hip & 
Thigh 
No Count 7 10 25 42 
%  87.5% 83.3% 92.6% 89.4% 
Yes Count 1 2 2 5 
%  12.5% 16.7% 7.4% 10.6% 
Total Count 8 12 27 47 
Knee No Count 9 10 35 54 
%  81.8% 100.0% 89.7% 90.0% 
Yes Count 2 0 4 6 
%  18.2% 0.0% 10.3% 10.0% 
Total Count 11 10 39 60 
Ankle & 
Foot 
No Count 11 9 28 48 
%  91.7% 90.0% 71.8% 78.7% 
Yes Count 1 1 11 13 
%  8.3% 10.0% 28.2% 21.3% 
Total Count 12 10 39 61 
 
The p-value under the Chi-square test for the low back was 0.920, 0.676 for the hip & thigh, 
0.381 for the knee, and 0.215 for the ankle & foot, which showed that the test was not 
statistically significant. 
 
Total of the above 2 tables 
The majority of the participants reported that they did not take sick leave from either work or 
studies for MSK trouble in their body regions, in the last 12 months. Of the minority that did 
take sick leave, 13 participants (21.3%) had MSK trouble in the ankles & foot, followed by 
121 (15.3%) in the neck, 21 (14%) in the low back, 5 (10.6%) in the hip & thigh, 6 (10%) in 
the knee, 7 (8.2%) in the upper back, 4 (6.5%) in the wrist & hand, 6 (6.4%) in the shoulder, 
and 1 participant (5.6%) in the elbow. 
 Healthcare professional 
The participants were asked if they had seen any of the following healthcare professionals 
in the last 12 months, for MSK trouble in the body regions: Chiropractor, Homeopath, 
Physiotherapist, Biokineticist, General Practitioner (GP), Surgeon, and ‘other’. See Table 
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4.60 for the neck, the upper back and low back, Table 4.61 for the shoulder, elbow, and wrist 
& hand, and Table 4.62 for the hip & thigh, knee, and ankle & foot. 
 
Table 4.60: Healthcare professionals visited for MSK trouble in the neck in the last 12 
months, per course of study 
 Healthcare Professional 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Neck Chiropractor Count 2 3 4 9 
%  15.4% 33.3% 13.8% 17.6% 
Homeopath Count 1 2 0 3 
%  7.7% 22.2% 0.0% 5.9% 
Physiotherapist Count 2 1 3 6 
%  15.4% 11.1% 10.3% 11.8% 
Biokineticist Count 1 1 0 2 
%  7.7% 11.1% 0.0% 3.9% 
GP  Count 4 4 21 29 
%  30.8% 44.4% 72.4% 56.9% 
Surgeon Count 2 1 1 4 
%  15.4% 11.1% 3.4% 7.8% 
Other Count 4 3 2 9 
%  30.8% 33.3% 6.9% 17.6% 
Total Count 13 9 29 51 
Upper 
back 
Chiropractor Count 1 2 3 6 
%  100.0% 50.0% 20.0% 30% 
Homeopath Count 0 1 0 1 
%  0.0% 25.0% 0.0% 5% 
Physiotherapist Count 0 2 2 4 
%  0.0% 50.0% 13.3% 20% 
Biokineticist Count 0 1 1 2 
%  0.0% 25.0% 6.7% 10% 
GP  Count 0 1 10 11 
%  0.0% 25.0% 66.7% 55% 
Surgeon Count 0 1 0 1 
%  0.0% 25.0% 0.0% 5% 
Other Count 0 2 0 2 
%  0.0% 50.0% 0.0% 10% 
Total Count 1 4 15 20 
Low 
back 
Chiropractor Count 1 1 5 7 
%  16.7% 16.7% 19.2% 18.4% 
Homeopath Count 0 1 0 1 
%  0.0% 16.7% 0.0% 2.6% 
Physiotherapist Count 0 1 2 3 
%  0.0% 16.7% 7.7% 7.9% 
Biokineticist Count 0 1 4 5 
%  0.0% 16.7% 15.4% 13.2% 
GP  Count 5 2 14 21 
%  83.3% 33.3% 53.8% 55.3% 
Surgeon Count 0 1 0 1 
%  0.0% 16.7% 0.0% 2.6% 
Other Count 0 5 1 6 
%  0.0% 83.3% 3.8% 15.8% 
Total Count 6 6 26 38 
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Table 4.61: Healthcare professionals visited for MSK trouble in the shoulder, elbow, and 
wrist & hand region in the last 12 months, per course of study 
 Healthcare Professional 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical 
Imaging and 
Radiation 
Science 
Shoulder Chiropractor Count 2 2 4 8 
%  66.7% 40.0% 26.7% 34.8% 
Homeopath Count 0 1 0 1 
%  0.0% 20.0% 0.0% 4.3% 
Physiotherapist Count 0 1 3 4 
%  0.0% 20.0% 20.0% 17.4% 
Biokineticist Count 0 1 1 2 
%  0.0% 20.0% 6.7% 8.7% 
GP Count 1 2 8 11 
%  33.3% 40.0% 53.3% 47.8% 
Surgeon Count 0 1 0 1 
%  0.0% 20.0% 0.0% 4.3% 
Other Count 0 3 1 4 
%  0.0% 60.0% 6.7% 17.4% 
Total Count 3 5 15 23 
Elbow Surgeon Count 0 0 1 1 
%  0% 0.0% 100.0% 33.3% 
Other Count 0 2 0 2 
%  0% 100.0% 0.0% 66.7% 
Total Count 0 2 1 3 
Wrist & 
Hand 
Chiropractor Count 1 0 0 1 
%  33.3% 0.0% 0.0% 14.3% 
GP Count 2 0 1 3 
%  66.7% 0.0% 100.0% 42.9% 
Surgeon Count 0 1 0 1 
%  0.0% 33.3% 0.0% 14.3% 
Other Count 1 2 0 3 
%  33.3% 66.7% 0.0% 42.9% 
Total Count 3 3 1 7 
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Table 4.62: Healthcare professionals visited for MSK trouble in the hip & thigh, knee, and 
ankle & foot region, in the last 12 months, per course of study 
 Healthcare Professional 
Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Hip & 
Thigh 
Chiropractor Count 0 0 1 1 
%  0.0% 0.0% 20.0% 14.3% 
Physiotherapist Count 0 0 1 1 
%  0.0% 0.0% 20.0% 14.3% 
GP Count 1 1 3 5 
%  100.0% 100.0% 60.0% 71.4% 
Total Count 1 1 5 7 
Knee Chiropractor Count 0 0 2 2 
%  0.0% 0.0% 22.2% 13.3% 
Homeopath Count 1 0 0 1 
%  25.0% 0.0% 0.0% 6.7% 
Physiotherapist Count 1 1 2 4 
%  25.0% 50.0% 22.2% 26.7% 
Biokineticist Count 1 0 0 1 
%  25.0% 0.0% 0.0% 6.7% 
GP Count 1 1 4 6 
%  25.0% 50.0% 44.4% 40% 
Surgeon Count 1 0 1 2 
%  25.0% 0.0% 11.1% 13.3% 
Other Count 1 0 1 2 
%  25.0% 0.0% 11.1% 13.3% 
Total Count 4 2 9 15 
Ankle & 
foot 
Chiropractor Count 0 0 1 1 
%  0.0% 0.0% 6.7% 5.3% 
Physiotherapist Count 0 1 0 1 
%  0.0% 100.0% 0.0% 5.3% 
GP Count 1 0 11 12 
%  33.3% 0.0% 73.3% 63.2% 
Surgeon Count 0 0 2 2 
%  0.0% 0.0% 13.3% 10.5% 
Other Count 2 0 3 5 
%  66.7% 0.0% 20.0% 26.3% 
Total Count 3 1 15 19 
 
Total of the above 4 tables 
Most of the participants reported, had seen a GP for MSK trouble in the majority of the body 
regions. Of these, 5 participants (71.4%) had seen a GP for the hip & thigh, 12 (63.2%) for 
the ankle & foot, 21 (55.3%) for the low back, 29 (56.9%) for the neck, 11 (55%) for the upper 
back, 11 (47.8%) for the shoulder, and 6 participants for the knee (40%). The participants 
(n=2) who reported MSK trouble in the elbow region however, had seen ‘other’ healthcare 
practitioners (66.7%). Whilst those who reported MSK trouble in the wrist & hand region 
(n=3) however, had seen mostly GP’s and ‘other’ (42.9%).  
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4.10 Introduction to Musculoskeletal disorders  
The following headings and tables shows the prevalence of musculoskeletal disorders and 
the possible risk factors associated with these disorders. This is done with cross tabulations 
of MSK trouble in the last 12 months with variables such as course of study, year of study, 
sitting time in class, and more. 
4.11 Prevalence of Musculoskeletal Disorders 
The table below showed whether the participants had MSK trouble in any body regions in 
the last 12 months. 
 
Table 4.63: MSK trouble in any body regions in the last 12 months, per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging 
and Radiation 
Science 
MSK trouble in 
any body regions 
in the last 12 
months 
No Count 21 20 53 94 
%  24.7% 26.0% 22.2% 23.4% 
Yes Count 64 57 186 307 
%  75.3% 74.0% 77.8% 76.6% 
Total Count 85 77 239 401 
 
The majority of the participants (n=307) reported that they had MSK trouble in any body 
regions in the last 12 months (76.6%). Of which 77.8% (n=186) of the participants in Medical 
Imaging and Radiation Sciences, 75.3% (n=64) in Biomedical Technology, and 74% (n=57) 
in Environmental Health reported that they had MSK trouble. The p-value under the Chi-
square test for this was 0.754, which showed that the test was not statistically significant. 
4.12 Risk Factors Associated with Musculoskeletal Disorders in a Body Region 
The following suggests possible risks associated with musculoskeletal disorders according 
to MSK trouble in the last 12 months in at least one body region. Only the statistical 
significant tests were shown. 
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 Participants’ year of study 
The table below showed whether the participants had MSK trouble in the last 12 months in 
any body regions, in correlation to the year they study.  
 
Table 4.64: MSK trouble in a body region in the last 12 months per year of study 
  What year are you in? Total 
1st 2nd 3rd 4th 
MSK trouble in any body 
regions in the last 12 months 
No Count 44 27 13 9 93 
%  27.5% 27.8% 20.0% 12.0% 23.4% 
Yes Count 116 70 52 66 304 
%  72.5% 72.2% 80.0% 88.0% 76.6% 
Total Count 160 97 65 75 397 
 
There is a progressive increase MSK trouble from the first to the fourth year starting with 
72.5% in first year and reaching 88% in fourth year. The p-value under the Chi-square test 
for this was 0.038, which showed that the test was statistically significant. 
 Gender  
The table below showed whether the participants had MSK trouble in the last 12 months in 
correlation to their gender. 
 
Table 4.65: MSK trouble in the last 12 months in any body regions per gender 
  Gender: Total Female Male 
MSK trouble in any body 
regions in the last 12 months 
No Count 62 31 93 
%  20.3% 33.0% 23.3% 
Yes Count 243 63 306 
%  79.7% 67.0% 76.7% 
Total Count 305 94 399 
 
Female participants show a much higher incidence of MSK trouble (n=243) (79.7%) to male 
participants (n=63) (67%). The p-value under the Chi-square test for this was 0.011, which 
showed that the test was statistically significant. 
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 Age 
The following table showed the participants responses to having had MSK trouble in the last 
12 months in a body region in correlation to their age. 
 
Table 4.66: MSK trouble in the last 12 months in any body regions per age 
 
 Age at last birthday 
Mean Median Std. Deviation Mean Rank 
MSK trouble in some 
part of the body in 
the last 12 months 
No 20.30 20.00 1.922 175.01 
Yes 21.08 21.00 2.680 208.33 
Total 20.89 21.00 2.542  
 
The participants which reported that they had MSK trouble in the last 12 months average 
age where 21.08 years. The Mann-Whitney U Test z value was -2.476. The p-value for this 
test was 0.013, which showed that there was a statistical significant difference between age 
of groups that responded yes and no to whether they had MSK trouble in the last 12 months. 
 Sitting time 
The table below showed the link between the participants that had MSK trouble in the last 
12 months and the the number of hours the participants sat in class per week. 
 
Table 4.67: Time spent sitting in class per week associated with or without MSK trouble 
  How many hours per week do you spend 
sitting in class? Total <10 
hours 
10-20  
hours 
20-30  
hours 
>30  
hours 
MSK trouble in some 
part of the body in 
the last 12 months 
No Count 46 25 15 5 91 
%  32.6% 16.7% 17.0% 33.3% 23.1% 
Yes Count 95 125 73 10 303 
%  67.4% 83.3% 83.0% 66.7% 76.9% 
Total Count 141 150 88 15 394 
 
The participants (n=125) who sat 10-20 hours (83.3%) and (n=73) 20-30 hours (83%) 
experienced more MSK trouble than those who sat for less than 10 hours or more than 30 
hours. The p-value under the Chi-square test for this was 0.004, which showed that the test 
was statistically significant. 
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 Practical time spent in class 
The table below showed the time spent in practical classes per week associated with or 
without MSK trouble in the last 12 months. 
 
Table 4.68: MSK trouble in the last 12 months per time spent in practical classes  
  How many hours per week do you spend in practical 
classes? Total 
0-5 hours 6-10 hours 11-15 hours 16-20 hours 
MSK trouble in some 
part of the body in 
the last 12 months 
No Count 64 20 6 2 92 
%  24.7% 24.7% 42.9% 6.1% 23.8% 
Yes Count 195 61 8 31 295 
%  75.3% 75.3% 57.1% 93.9% 76.2% 
Total Count 259 81 14 33 387 
 
The participants who spend 16-20 hours (n=31) in practical classes (93.9%) experienced 
most MSK trouble in the last 12 months in some body regions. Those who sat between 0-5 
hours (n=195) (75.3%) and 6-10 hours (n=61) also experienced MSK trouble (75.3%). The 
p-value under the Chi-square test for this was 0.034, which showed that the test was 
statistically significant. 
 Time spent working with patients 
The table below showed whether the participants had MSK trouble in the last 12 months in 
some part of the body, in association with the time they spent working with patients. 
 
Table 4.69: MSK trouble in the last 12 months, per time spent working with patients 
  How many hours per week do you work with 
patients? Total 
0-5 hours 6-10 hours 
11-20 
hours NA 
MSK trouble in 
some part of the 
body in the last 12 
months 
No Count 4 14 28 42 88 
%  23.5% 38.9% 16.2% 26.8% 23.0% 
Yes Count 13 22 145 115 295 
%  76.5% 61.1% 83.8% 73.2% 77.0% 
Total Count 17 36 173 157 383 
 
The participants (n=145) which spend 11-20 hours per week working with patients (83.8%) 
experienced most of the MSK trouble in the last 12 months. The p-value under the Chi-
square test for this was 0.012, which showed that the test was statistically significant. 
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4.13 Risk Factors Associated with Neck Musculoskeletal Disorders 
The following suggests possible risks associated with musculoskeletal disorders according 
to MSK trouble in the last 12 months in the neck region.  
 Age 
The following table showed the participants responses to having had MSK trouble in the last 
12 months in the neck region in relationship to their age. 
 
Table 4.70: Neck MSK trouble in the last 12 months as per age of participants 
 
Age at last birthday:  
Mean Median Std. Deviation Mean Rank 
Neck MSK trouble 
in last 12 months  
No 20.36 20.00 2.060 152.19 
Yes 21.08 21.00 2.688 179.90 
Total 20.74 20.00 2.439  
 
The average age of those participants who reported neck MSK trouble in the last 12 months 
was 21.08 years. The Mann-Whitney U Test z-value was -2.655. The p-value for this test 
was 0.008, which showed that there was a statistical significant difference between age of 
groups that responded yes and no to whether they had MSK trouble in the last 12 months. 
 Quality of sitting experience 
The following table shows the participants responses to having had MSK trouble in the neck 
in the last 12 months in relation to their seated experience at the university. 
 
Table 4.71: Neck MSK trouble in last 12 months in respect of sitting experience at the 
university  
  Please rate your sitting experience at the university 
Total Very 
poor Poor Average Good Excellent 
Neck No Count 9 18 83 38 6 154 
%. 39.1% 34.0% 44.9% 59.4% 85.7% 46.4% 
Yes Count 14 35 102 26 1 178 
%  60.9% 66.0% 55.1% 40.6% 14.3% 53.6% 
Total Count 23 53 185 64 7 332 
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The participants (n=35) who rated their sitting experienced as poor had the most MSK trouble 
in the last 12 months in the neck region (66%), followed by 14 participants who rated it as 
very poor (60.9%). The p-value under the Chi-square test for this was 0.013, which showed 
that the test was statistically significant. 
 Practical class activities 
The following table shows the participants’ responses to having had neck MSK trouble in the 
last 12 months in relation to their practical classes, whether this included physics/chemistry 
practical’s, moving a patient, practical adjustments, splinting a patient, making remedies, 
moving equipment, rescue, treating a patient or other activities.  
 
Table 4.72: Practical classes relating to neck MSK trouble in the last 12 months 
  If other please specify Total Unmarked Marked 
Neck No Count 148 7 155 
%  48.8% 22.6% 46.4% 
Yes Count 155 24 179 
%  51.2% 77.4% 53.6% 
Total Count 303 31 334 
 
Most of the participants (n=24) who had experienced neck MSK trouble in the last 12 months, 
were due to ‘other’ practical class activities. The p-value under the Chi-square test for this 
was 0.005, which showed that the test was statistically significant. 
 Time spent working with patients 
The following table shows the participants’ responses to having had neck MSK trouble in the 
last 12 months in respect of time spent with patients.  
 
Table 4.73: Neck MSK trouble in the last 12 months as per time spent working with patients  
  How many hours per week do you work with patients? Total 0-5 hours 6-10 hours 11-20 hours NA 
Neck No Count 5 17 52 75 149 
%  33.3% 65.4% 37.4% 52.4% 46.1% 
Yes Count 10 9 87 68 174 
%  66.7% 34.6% 62.6% 47.6% 53.9% 
Total Count 15 26 139 143 323 
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Most of the participants (n=10) who reported working with patients for 0-5 hours per week 
(66.7%) had neck MSK trouble in the last 12 months. The second highest proportion (n=87) 
had neck MSK trouble from spending 11-20 hours with patients (62.6%). The lowest 
proportion (n=9) had neck MSK trouble from spending 6-10 hours with patients (34.6%). Of 
those participants who did not spent time working with patients, 68 (47.6%) had neck MSK 
trouble. The p-value under the Chi-square test for this was 0.010, which showed that the test 
was statistically significant. 
4.14 Risk Factors Associated with Low Back Musculoskeletal Disorders 
The following suggests possible risks associated with musculoskeletal disorders according 
to MSK trouble in the last 12 months in the low back region.  
 Participants’ course of study 
The following table shows whether the participants had low back MSK trouble in each course 
of study.  
 
Table 4.74: Low back MSK trouble per course of study 
  Which course are you studying? 
Total Biomedical 
Technology 
Environmental 
Health 
Medical Imaging and 
Radiation Science 
Low back No Count 34 29 66 129 
%  47.9% 50.0% 34.2% 40.1% 
Yes Count 37 29 127 193 
%  52.1% 50.0% 65.8% 59.9% 
Total Count 71 58 193 322 
 
Most of the participants (n=127) in Medical Imaging and Radiation Science (65.8%) reported 
having had low back MSK trouble in the last 12 months, followed by 37 participants in 
Biomedical Technology (52.1%), and 29 participants in Environmental Health (50%). The p-
value under the Chi-square test for this was 0.031, which showed that the test was 
statistically significant. 
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 Participants’ year of study 
The following table shows whether the participants had low back MSK trouble in the last 12 
months in respect of their year of study.  
 
Table 4.75: Low back MSK trouble per year of study 
  What year are you in? Total 1st 2nd 3rd 4th 
Low back No Count 62 41 10 15 128 
%  47.7% 50.0% 22.2% 23.8% 40.0% 
Yes Count 68 41 35 48 192 
%  52.3% 50.0% 77.8% 76.2% 60.0% 
Total Count 130 82 45 63 320 
 
There was an increase in low back MSK trouble throughout the year of study from 68 
participants (52.3%) in first year to 48 participants (76.2%) in fourth year during the last 12 
months. The p-value under the Chi-square test for this was 0.000, which showed that the 
test was statistically significant. 
 Gender 
The following table shows whether the participants had low back MSK trouble in the last 12 
months in relation to their gender. 
 
Table 4.76: Low back MSK trouble per gender 
  Gender: Total Female Male 
Low back No Count 88 40 128 
%  35.2% 57.1% 40,0% 
Yes Count 162 30 192 
%  64.8% 42.9% 60,0% 
Total Count 250 70 320 
 
More female participants (n=162) experienced low back MSK trouble (64.8%), compared to 
(n=30) male participants (42.9%).The p-value under the Chi-square test for this was 0.001, 
which showed that the test was statistically significant. 
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 Age 
The following table indicates whether the participants had low back MSK trouble in the last 
12 months in relation to their age. 
 
Table 4.77: Low back MSK trouble per age 
 
Age at last birthday 
Mean Median Std. Deviation Mean Rank 
Low back MSK 
trouble in last 12 
months  
No 20.55 20.00 2.509 144.12 
Yes 21.16 21.00 2.589 172.19 
Total 20.92 21.00 2.571  
 
The participants who reported low back MSK trouble in the last 12 months had an average 
age of 21.16 years. The Mann-Whitney U Test z value was -2.687. The p-value for this test 
was 0.007, which showed that there was a statistical significant difference between age of 
groups that responded yes and no to whether they had MSK trouble in the last 12 months. 
 Practical time spent in class 
The following table shows whether the participants had low back MSK trouble in the last 12 
months with respect to time they spent in practical classes. 
 
Table 4.78: Low back MSK trouble per time spent in practical class 
  How many hours per week do you spend in practical 
classes? Total 
0-5 hours 6-10 hours 11-15 hours 
16-20 
hours 
Low back No Count 86 27 7 4 124 
%  41.7% 42.9% 58.3% 13.3% 39.9% 
Yes Count 120 36 5 26 187 
%  58.3% 57.1% 41.7% 86.7% 60.1% 
Total Count 206 63 12 30 311 
 
The participants (n=26) that spent 16-20 hours per week in practical classes (86.7%) 
experienced the most low back MSK trouble in the last 12 months. MSK trouble was also 
reported by those (n=120) that spent 0-5 hours (58.3%) in practical classes, followed by 6-
10 hours (n=36) (57.1%) and 11-15 hours (n=5) (41.7%). The p-value under the Chi-square 
test for this was 0.011, which showed that the test was statistically significant. 
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 Practical class activities 
The following table shows whether the participants had low back MSK trouble in the last 12 
months in respect of details around their practical activities namely physics/chemistry 
practical’s, practicing adjustments, moving equipment, and moving a patient. 
 
Table 4.79: Low back MSK trouble per practical activity 
Low back Physics/ Chemistry Practical Total Unmarked Marked 
No Count 77 52 129 
%  33.9% 54.7% 40.1% 
Yes Count 150 43 193 
%  66.1% 45.3% 59.9% 
Total Count 227 95 322  
Moving a patient Total Unmarked Marked 
No Count 97 32 129 
%  44.1% 31.4% 40.1% 
Yes Count 123 70 193 
%  55.9% 68.6% 59.9% 
Total Count 220 102 322 
  Practicing adjustments Total Unmarked Marked 
No Count 117 12 129 
%  43.2% 23.5% 40.1% 
Yes Count 154 39 193 
%  56.8% 76.5% 59.9% 
Total Count 271 51 322 
  Moving equipment Total Unmarked Marked 
No Count 100 29 129 
%  44.4% 29.9% 40.1% 
Yes Count 125 68 193 
%  55.6% 70.1% 59.9% 
Total Count 225 97 322 
 
The participants (n=52) who reported doing physics/chemistry practical’s (54.7%) did not 
experience low back MSK trouble in the last 12 months, while 43 participants (45.3%) did 
experience low back MSK trouble. Those who (n=70) moved patients (68.6%), (n=39) 
practiced adjustments (76.5%) and (n=68) moved equipment (70.1%) had low back MSK 
trouble. The p-value under the Chi-square test for physics/chemistry practical’s was 0.001, 
for moving patients was 0.030, practicing adjustments was 0.009 and moving equipment 
was 0.015, which showed that the test was statistically significant. 
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 Time spent working with patients 
The following table shows whether the participants had low back MSK trouble in the last 12 
months in respect of time they spent working with patients per week. 
 
Table 4.80: Low back MSK trouble per time spent working with patients 
  How many hours per week do you work with patients? Total 0-5 hours 6-10 hours 11-20 hours NA 
Low back No Count 5 15 42 65 127 
%  45.5% 51.7% 29.8% 50.0% 40.8% 
Yes Count 6 14 99 65 184 
%  54.5% 48.3% 70.2% 50.0% 59.2% 
Total Count 11 29 141 130 311 
 
The participants (n=99) who spent 11-20 hours working with patients (70.2%) were the most 
to experience low back MSK trouble in the last 12 months. Those that did not work with 
patients (n=65) had the least low back MSK trouble (50%). The p-value under the Chi-square 
test for this was 0.004, which showed that the test was statistically significant. 
 Part-time work 
The following table shows whether the participants had low back MSK trouble in the last 12 
months according to part-time work. 
 
Table 4.81: Low back MSK trouble as per part-time work 
  Do you work part-time? If so how many hours per week? 
Total 0-5 hours 6-10 hours 
11-20 
hours >20 hours N/A 
Low 
back 
No Count 7 7 4 19 90 127 
%  43.8% 38.9% 26.7% 26.0% 45.9% 39.9% 
Yes Count 9 11 11 54 106 191 
%  56.3% 61.1% 73.3% 74.0% 54.1% 60.1% 
Total Count 16 18 15 73 196 318 
 
The participants (n=54) who worked more than 20 hours part-time (74%) experienced most 
low back MSK trouble. MSK trouble was also reported by those (n=11) that worked 11-20 
hours per week (73.3%), followed by those that worked 6-10 hours (n=11) (61.1%) and 0-5 
hours (n=9) (56.3%). In contrast, the participants (n=106) who did not work part-time (54.1%) 
had the lowest proportion of low back MSK trouble. The p-value under the Chi-square test 
for this was 0.040, which showed that the test was statistically significant. 
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 Exercise activities 
The following table shows whether the participants had low back MSK trouble in the last 12 
months according to the type of exercise they did such as recreational sport.  
 
Table 4.82: Low back MSK trouble per exercise activity 
  Recreational Sport Total Unmarked Marked 
Low back No Count 123 6 129 
%  41.8% 21.4% 40.1% 
Yes Count 171 22 193 
%  58.2% 78.6% 59.9% 
Total Count 294 28 322 
 
The participants (n=22) who did recreational sport for exercise, had the most low back MSK 
trouble (78.6%), while 6 participants (21.4%) did not experience low back MSK trouble. The 
p-value under the Chi-square test for this was 0.035, which showed that the test was 
statistically significant. 
 Stress levels 
The following table shows whether the participants had low back MSK trouble in the last 12 
months in relation to their stress level over the academic year. 
 
Table 4.83: Low back MSK trouble per stress level 
  How has your stress level been over the academic year? Total Very low/ Low Moderate High Very high 
Low back No Count 11 38 37 41 127 
%  73.3% 45.8% 36.6% 33.9% 39.7% 
Yes Count 4 45 64 80 193 
%  26.7% 54.2% 63.4% 66.1% 60.3% 
Total Count 15 83 101 121 320 
 
Low back MSK trouble increased throughout the stress level ratings from very low/ low 
(26.7%) to very high (66.1%). The p-value under the Chi-square test for this was 0.015, 
which showed that the test was statistically significant. 
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5 DISCUSSION 
5.1 Introduction 
This study set out to identify likely musculoskeletal disorders among undergraduate students 
at the University of Johannesburg in the Faculty of Health Sciences. It focussed on three 
areas: their prevalence, body regions affected, and risk factors. This chapter now attempted 
to analyse the data which was presented in the previous chapter. 
 
As mentioned earlier, MSK trouble was defined as referring to any musculoskeletal 
discomfort, ache or pain.  
5.2 Prevalence of Musculoskeletal Disorders 
The most common symptom of musculoskeletal disorder is pain (Wahl et al., 2018). 
Musculoskeletal disorders could therefore be classified as musculoskeletal pain. This 
research study showed that musculoskeletal pain was experienced by 79.4% of the 
participants in their lifetime. Of these, 84.2% of the participants studied Environmental 
Health, 81.2% Medical Imaging and Radiation Science, and 70.2% Biomedical Technology. 
The prevalence in the participants’ lifetime was found to be higher than the comparative 
study of Lorusso et al. (2007b), who found that 76.1% of those working with microscopes 
had musculoskeletal symptoms over a 1 month period. This also corresponds with studies 
done on students in comparative health professions such as occupational therapy, X-ray 
technology, dental and medical students, which found that they are significantly prone to 
musculoskeletal disorders (Leggat et al., 2008; Lorusso et al., 2010; Smith & Leggat, 2007; 
Smith et al., 2009).  
 
In this research study musculoskeletal disorders were experienced by 76.6% of the 
participants over a 12 month period. Of these, 77.8% of the participants studied Medical 
Imaging and Radiation Science, 75.3% Biomedical Technology, and 74% Environmental 
Health. The prevalence over a 12 month period in this study was found to be higher than the 
following researchers: Sadeghian et al., (2014) and Yasobant & Rajkumar (2014) who found 
that the prevalence of musculoskeletal problems among workers in clinical laboratories over 
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a similar period was 72.4% and that of laboratory technicians was 21.1%. In addition, 
Lorusso et al. (2010) also found that musculoskeletal problems among X-ray Technology 
students over a 12 month period was 37%. However, in contrast to these findings, Ramadan 
& Ferreira (2006) concluded that musculoskeletal symptoms among workers in a laboratory 
over a similar period, had a higher prevalence (86.7%).  
5.3 Musculoskeletal Disorders in the Body Regions 
Musculoskeletal disorders in the body regions (neck, shoulder, upper back, elbow, wrist & 
hand, low back, hip & thigh, knee, and ankle & foot) are discussed using the following time 
scale: participants' lifetime, the last 12 months, and today.  
 MSK trouble experienced during lifetime in the body regions 
Of all the three courses, MSK trouble (discomfort, ache or pain) during the participants’ 
lifetime, was mostly reported in the neck (68.9%) and low back region (68.5%), followed by 
the shoulder, upper back, ankle & foot, knee, wrist & hand, hip & thigh, and elbow.  
 
The wrist & hand region were found to be statistically significant in this study under the Chi-
square test. This could be because more participants in Environmental Health (50.7%) and 
in Biomedical Technology (43.2%) had MSK trouble with the wrist & hand region during their 
lifetime, when compared to the participants in Medical Imaging and Radiation Science 
(30%). Other research supports these findings. Yasobant & Rajkumar (2014) for example 
found that laboratory technicians complained of pain primarily in the shoulder and then in 
the neck, back and wrist. Lorusso et al. (2007b) also found that the time spent using 
microscopes was linked to pain in the neck, arm, wrist & hand. 
 
The low back region was also found to be statistically significant under the Chi-square test. 
Most of the participants in Medical Imaging and Radiation Science (73.4%) had MSK trouble 
during their lifetime with their low back when compared to the participants in both Biomedical 
Technology (64.6%) and in Environmental Health (58.7%). The results of this study could be 
linked to the study of nurses, because nurses and X-ray technologists are exposed to similar 
physical activities such as handling patients (Lorusso et al., 2010). Here it was found that 
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71% of the nurses had low back pain during their lifetime while 56.6% experienced pain 
presently and 14.8% had pain historically (Ratzon & Froom, 2006). 
 
Changes in study activities (tendencies) 
Here the Chi-square test showed that the shoulder region was statistically significant. This 
could be because more participants in Environmental Health (48.5%) reported that MSK 
trouble in the shoulder did bring about a change to their study activities when compared to 
the participants in Biomedical Technology (36.6%) and in Medical Imaging and Radiation 
Science (22.5%).  
 
The low back region was also statistically significant under the Chi-square test. This could 
be because the majority of the participants in Environmental Health (57.5%) reported that 
MSK trouble in the low back brought about a change to their study activities, when compared 
to those in Medical Imaging and Radiation Science (48.6%) and in Biomedical Technology 
(30.4%).  
 
This links with the discussion above by Yasobant & Rajkumar (2014) who found that 
laboratory technicians experienced pain in the shoulders, neck, back and wrists which may 
be influenced by awkward working postures and processing a large number of samples. 
 MSK trouble experienced in the last 12 months in the body regions 
In all the three courses in the last 12 months, MSK trouble was reported mostly in the low 
back (59.9%) and neck region (53.3%) followed by the shoulder, upper back, knee, wrist & 
hand, ankle & foot, hip & thigh then elbow.  
 
Participants in Environmental Health and in Medical Imaging and Radiation Science 
experienced MSK trouble in the last 12 months mostly in the low back region, followed by 
the neck. This figure is greater than the results in three of the following areas of research; 
Sadeghian et al., (2014) who found that workers in clinical laboratories are also prone to high 
levels of musculoskeletal problems, especially in the low back (41.7%) and in the neck 
(33.3%); Lorusso et al. (2010) who found that X-ray Technology students reported 
musculoskeletal pain mostly in the low back (27%) and neck (16%); Lorusso et al. (2007a) 
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who found that X-ray Technologists mostly reported musculoskeletal pain in the low back 
(59.6%). 
 
In Biomedical Technology by comparison, participants mostly experienced MSK trouble in 
the last 12 months in the neck, followed by the low back. These results are greater than 
those of the study by Lorusso et al. (2007b), who found that over a period of a month those 
working with microscopes had experienced musculoskeletal symptoms in the neck (53.4%) 
followed by the low back (39.2%).  
 
MSK trouble in the low back region in the last 12 months was found to be especially 
significant for the course of study according to the Chi-square test. Those participating in 
Medical Imaging and Radiation Science (65.8%) for example experienced most MSK trouble 
in the last 12 months in the low back, compared to the participants in Biomedical Technology 
(52.1%) and in Environmental Health (50%). This aligns with the study of Lorusso et al., 
(2010) and Lorusso et al. (2007a).  
 
The knee region was also statistically significant under the Chi-square test in this study. 
Medical Imaging and Radiation Science participants (37.1%) experienced more MSK trouble 
in the last 12 months in the knee, compared to the participants in Biomedical Technology 
(24.2%) and in Environmental Health (21.4%). This links with a study by Gold, Kurowski, 
Gore & Punnett (2018) who found workers in the nursing homes had knee pain associated 
with physical exposure, such as squatting/kneeling, awkward body positions and lifting.  
 
Location of the MSK trouble 
Here the Chi-square test showed that the low back was statistically significant. In this regard 
more participants in Medical Imaging and Radiation Science (86.7%) and in Environmental 
Health (82.6%) experienced MSK trouble on both sides of the low back when compared to 
the participants in Biomedical Technology (61.3%). In addition, more participants (38.7%) in 
Biomedical Technology experienced MSK trouble on either the left or right side of the low 
back, when compared to the participants in Environmental Health (17.4%) and in Medical 
Imaging and Radiation Science (13.3%). This research study of low back pain for Medical 
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Imaging and Radiation Science and Environmental Health links with the studies of 
Sadeghian et al., (2014) and Lorusso et al., (2010) as previously discussed. 
 
MSK trouble that prevented normal study behaviour 
In this regard the low back was statistically significant under the Chi-square test. This is 
because more participants in Environmental Health (55.6%) and in Medical Imaging and 
Radiation Science (48.6%) reported that MSK trouble prevented them from doing their 
normal study behaviour compared to the participants in Biomedical Technology (18.2%). 
This is consistent with the above findings in which it was found that Environmental Health 
and Medical Imaging and Radiation Science participants mostly experienced MSK trouble in 
the last 12 months in the low back region, while those in Biomedical technology experienced 
MSK trouble mostly in the neck region. 
 
Medication 
General practitioners are consulted every year by 20% of adults with musculoskeletal 
conditions (Ingram & Symmons, 2018). In 2012 a study showed that musculoskeletal 
disorders among the Norwegian population led to 29% of people consulting a primary care 
physician, 12% to a chiropractor or physiotherapist and 6% to a specialist (Kinge, Knudsen, 
Skirbekk & Vollset, 2015). Healthcare professionals who provide medication include general 
practitioners, surgeons and homeopaths (HSA, 2020; Healthdirect, 2018; Pace Career 
Centre, 2018). 
 
In this study of Biomedical Technology, Environmental Health and Medical Imaging and 
Radiation Science, it was found that medication for MSK trouble to the upper back 
statistically related to the respective courses of study under the Chi-square test. This could 
be because more participants in Medical Imaging and Radiation Science (40.4%) took 
medication for the MSK trouble experienced in the upper back, compared to the participants 
in Environmental Health (16.7%) and in Biomedical Technology (11.8%). A high level of 
participants in Medical Imaging and Radiation Science (66.7%) had seen a GP for MSK 
trouble in the upper back. Participants in Environmental Health, 25% had also seen a GP as 
well as a Homeopath and Surgeon and 50% had seen ‘other’ healthcare professionals for 
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their upper back MSK trouble. As for the participants in Biomedical Technology, no 
participants had seen a healthcare professional for medication to their upper back.  
 MSK trouble experienced today in the body regions 
Of all the three courses of studies, MSK trouble was mostly reported on the day in the upper 
back region (25.1%) followed by the low back, neck, shoulder, knee, hip & thigh, ankle & 
foot, wrist & hand then elbow. There were no body regions of any statistical significant with 
course of study.  
5.4 Risk Factors Associated with Musculoskeletal Disorders 
This section focussed on the possible risk factors especially two categories: the risk factors 
associated with the participants course of study and the risk factors associated with 
musculoskeletal disorders in the last 12 months in the body regions. The body regions have 
been looked at under three groups namely: one or more body region/s, the neck and the low 
back.  
 Participant course of study 
Musculoskeletal disorders in the low back region were found to be related to the participants’ 
course of study under the Chi-square test. For example more participants in Medical Imaging 
and Radiation Science had low back disorders compared to disorders arising from other 
courses of studies. This was consistent with the finding of Lorusso et al. (2010) and Lorusso 
et al. (2007a), who found that musculoskeletal pain in the low back was reported mostly by 
X-ray Technology students and X-ray Technologists.  
 Year of study 
The year of study per course of study was shown to be statistically significant under the Chi-
square test, meaning that there was a relation between the year the participants were 
studying and the course they were studying. It was noted that there were more participants 
in their first year, compared to their second, third and fourth year of study. There were also 
no third year Biomedical Technology participants because they were off campus for their 
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practical classes during the survey period. In addition there were also no fourth year 
Environmental Health participants as Environmental Health was only a three-year course.  
 
In this research study musculoskeletal disorders were found to be associated also with the 
year of study under the Chi-square test. This could be because more participants reported 
having had these disorders in the last 12 months in one or more body region/s and 
specifically in the low back. This increased with the study years. This corresponds with the 
research of Leggat et al. (2008) and Lorusso et al. (2010) who found that low back pain 
increased throughout the years of study in occupational therapy and X-ray Technology 
students.  
 Gender 
There was an association between gender and musculoskeletal disorders under the Chi-
square test, as more female participants (79.7%) had musculoskeletal disorders in one or 
more body region/s and specifically in the low back region, when compared to the male 
participants. This was similar to a study done in India, among healthcare professionals 
including laboratory technicians, physicians, dentists, physiotherapists and nurses in a 
tertiary hospital. Here it was found that the risk for developing musculoskeletal disorders for 
these healthcare professionals were 1.9 times higher for females than males (Yasobant & 
Rajkumar, 2014). Other studies also found that female clinical laboratory workers and female 
microscope workers had musculoskeletal disorders in all their body regions except for the 
clinical laboratory workers who did not have neck disorders and microscope workers who 
did not have low back disorders (Lorusso et al. 2007b; Sadeghian et al., 2014). However, 
Widanarko et al. (2011) by contrast found that in New Zealand, males operating in areas 
such as health and community services, manufacturing, culture and recreation and 
wholesale trade, had a higher prevalence of musculoskeletal disorders when compared to 
females.  
 Age 
There was a statistical significant difference in age between at least one course of study 
under the Kruskal-Wallis H test. It was noted that the participants’ average age in 
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Environmental Health (19.86 years) was less when compared to those in Biomedical 
Technology (21.04 years) and Medical Imaging and Radiation Sciences (21.18 years).  
 
Yasobant & Rajkumar (2014) found that healthcare professionals of a lower age (less than 
30 years) as well as those having less work experience had a higher probability of developing 
work-related musculoskeletal disorders. Participants’ age and musculoskeletal disorder in 
one or more body regions and specifically in the neck and low back were shown to be 
statistically significant under the Mann-Whitney U Test. This result showed that those who 
had MSK trouble were older compared to those who did not have MSK trouble. The average 
age in which the participants reported having had musculoskeletal disorders in one or more 
body region/s and specifically in the neck was 21.08 years, while it was 21.16 years in the 
low back. 
 Height and weight 
The results for weight-per-course of study was statistically significant under the Kruskal-
Wallis H test as it was likely that the average weight of the participants in Environmental 
Health (57.35 kg) was less when compared to those in Medical Imaging and Radiation 
Sciences (65.49 kg) and in Biomedical Technology (62.04 kg).  
 
Previous research found that a low BMI was a disadvantage when treating/handling large 
patients as BMI was a risk factor for the development of hand injuries (Gyer et al., 2018). 
However, another study found that healthcare professionals who were overweight or obese 
had a greater risk of developing work-related musculoskeletal disorders (Yasobant & 
Rajkumar, 2014). In spite of this, there was no correlation found under the Mann-Whitney U 
test in this study between the participants’ musculoskeletal disorders and their weight or 
height.  
 Sitting time in class 
There was a statistical significant relation between the time the participants sat in class and 
their course of study under the Chi-square test. Most of the participants in Biomedical 
Technology (44%) and Environmental Health (37.7%) sat for less than 10 hours, while most 
of the participants in Medical Imaging and Radiation Science (41.2%) sat for 10-20 hours 
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per week. In addition, the second highest proportion of participants in Biomedical Technology 
(40.5%) were seated for 10-20 hours, Environmental Health (29.9%) 20-30 hours and 
Medical Imaging and Radiation Science (32.3%) less than 10 hours per week.  
 
There was also an association under the Chi-square test between the time the participants 
spent sitting in class and musculoskeletal disorders in at least one body region. It was found 
that participants which sat for 10-20 hours (83.3%) and 20-30 hours (83%) reported having 
had musculoskeletal disorders. This corresponds with the study of Yasobant & Rajkumar 
(2015), who found that healthcare professionals mostly reported that their ergonomic 
hazards were due to either sitting for long periods of time (more than 20 minutes), bending 
the trunk forward or flexing the neck. As discussed previously, studying with poor postures, 
sitting incorrectly on chairs and having static postures for a long period of time leads to 
strained muscles, imbalanced joints and stressed soft tissues. This results in muscle tension 
and predisposition for musculoskeletal injuries (Ekpenyong et al., 2013; Santoshi et al., 
2019).  
 Quality of sitting experience 
According to the Chi-square test this research established a statistical relationship between 
the participants’ sitting experience at the university and their course of study. This was mostly 
experienced as average. However, on the second highest rating, the participants in 
Biomedical Technology ranked it as good or excellent, while those in Medical Imaging and 
Radiation Science, and in Environmental Health rated it as very poor or poor. 
 
There was also an association under the Chi-square test between the sitting experience and 
musculoskeletal disorders experienced in the neck region in the last 12 months. Those 
participants who rated their sitting experience as poor (66%) and very poor (60.9%) had 
mostly neck disorders. This concurred with the finding of Ekpenyong et al. (2013) and 
Santoshi et al. (2019) who concluded that studying with poor postures, sitting incorrectly on 
chairs and static postures for long periods leads to musculoskeletal injuries.  
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 Practical time spent in class 
This research found that the time the participants spent in practical class per week, per 
course of study was of statistical importance under the Chi-square test. According to 
Cramer’s value, there was a large association between the two abovementioned variables. 
The could be because 74.6% of participants in Medical Imaging and Radiation Science spent 
0-5 hours per week in practical classes, compared to those in Environmental Health (55.3%) 
and in Biomedical Technology (56.6%). The second highest responses came from 
Environmental Health (43.4%) and Biomedical Technology (33.7%) who spent 6-10 hours 
per week in practical classes. In addition, the second highest responses from Medical 
Imaging and Radiation Science spent 16-20 hours in practical classes (14.5%). Those 
participants who spent 16-20 hours per week in practical classes consisted only of Medical 
Imaging and Radiation Science participants.  
 
There was also an association under the Chi-square test between the time the participants 
spent in practical class and musculoskeletal disorders in at least one body region and 
specifically in the low back region. Those participants (93.9%) who spent 16-20 hours per 
week in practical classes mostly reported having had musculoskeletal disorders in at least 
one body region, followed by (75.3%) 0-5 hours and 6-10 hours. It was also noted that those 
participants (86.7%) which spent 16-20 hours per week in practical classes mostly reported 
having had musculoskeletal disorders in the low back region.  
 
This corresponds with research by Yasobant & Rajkumar (2014), in which it was found that 
healthcare professionals, especially during their work routine, had high risk of work-related 
musculoskeletal disorders. Lorusso et al. (2010) and Sadeghian et al. (2014) also found that 
musculoskeletal problems mostly applied to the low back region among workers in clinical 
laboratories and X-ray technology students.  
 Practical class ergonomics 
The results of the participants’ practical classes and their course of study were found to be 
statistically significant under the Chi-square test. According to Cramer’s value, there was a 
large association between the two abovementioned variables. The majority of the 
participants in Biomedical Technology (80%) and in Medical Imaging and Radiation Science 
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(58.6%) stood during practical classes in contrast to the Environmental Health participants 
(64.5%) who mostly sat down. The results also showed that the Medical Imaging and 
Radiation Science participants (8.4%) were the only group to bend over patients. This 
corresponds with a previous study which reported that X-ray technologists’ also position 
patients for radiological examinations (Lorusso et al., 2010).  
 
Research found that standing for long periods of times may lead to lower body and lower 
back symptoms (Coenen, Parry, Willenberg, Shi, Romero, Blackwood, Healy, Dunstan, & 
Straker, 2017). In addition, Kathy Cheng, Cheng & Ju (2013) reported that constantly 
bending while exerting the muscles could affect the low back. In spite of this, there was no 
statistically significant association in this study under the Chi-square test between the 
participants’ practical class ergonomics such as standing, sitting or walking and 
musculoskeletal disorders. 
 Time spent working with patients 
The time the participants spent working with patients per week, per course of study was 
statistically significant under the Chi-square test. According to Cramer’s value, there was a 
large association between the two abovementioned variables. The majority of the 
participants in Medical Imaging and Radiation Science (77.5%) spent 11-20 hours per week 
with patients, while the majority of the participants in Environmental Health (92.2%) and in 
Biomedical Technology (90.5%) did not. The second highest responses came from Medical 
Imaging and Radiation Science (16.2%) who spent 6-10 hours with patients, while 
Biomedical Technology participants (8.3%) and Environmental Health participants (7.8%) 
spent 0-5 hours. 
 
There was also a correlation under the Chi-square test between the time the participants 
spent working with patients per week and musculoskeletal disorders in at least one body 
region, as well as neck and low back. This could be because the most of the participants 
reported spending 11-20 hours per week with patients had musculoskeletal disorders in at 
least one body region (83.8%) as well as in the low back region (70.2%). Those that spent 
0-5 hours (66.7%) and 11-20 hours (62.6%) reported having had musculoskeletal disorders 
in the neck region.  
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This corresponds with research that showed that work-related musculoskeletal disorders 
were high amongst healthcare professionals during their work routine (Yasobant & 
Rajkumar, 2014) from assisting patients by moving them in the course of treatment (Gyer et 
al., 2018; Jakobsen et al., 2018).  
 Practical class activities 
There was a correlation under the Chi-square test between participation in practical class 
activities and musculoskeletal disorders specifically in the neck and low back. The 
participants (77.4%) who had musculoskeletal disorders in the neck region reported that 
’other’ mentioned practical class activities where associated with these disorders. ‘Other’ 
here refers to a wide range of attributes, some relevant, others not. Those who reported 
moving a patient (68.6%), practicing adjustments (76.5%) and moving equipment (70.1%) 
during practical classes were mostly susceptible to musculoskeletal disorders in the low 
back. This corresponds with Bolus (2008), who found that lower back pain was likely to occur 
from moving patients and heavy equipment. In contrast, the participants which reported 
doing physics/chemistry practical’s (54.7%) during classes did not have musculoskeletal 
disorders in the low back region. This finding was contradictory to other research that found 
that healthcare workers in clinical laboratories were prone to high levels of musculoskeletal 
problems (Sadeghian et al., 2014). 
 Repetitive movements in practical classes 
Repetitive movements in practical classes per course of study was statistically significant 
under the Chi-square test. The results showed that the participants in Biomedical 
Technology, and Medical Imaging and Radiation Science reported mostly that their 
movements in their practical classes were moderately repetitive. In addition most of the 
participants in Environmental Health reported movements that were both moderate and 
slightly repetitive. It was noted that the participants in Medical Imaging and Radiation 
Science had the most responses to ‘very highly’ repetitive movements, although this was the 
least reported response from all the three courses. Musculoskeletal disorders were usually 
caused by repetitive physical activities, moving heavy objects, poor posture and inadequate 
ergonomics (Chung et al., 2013; ILO, 2015). In this research study however, there was no 
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association found between repetitive movements in practical classes and musculoskeletal 
disorders. 
 Technological device usage 
The participants’ cell phone/tablet usage for personal and university reasons was mostly 
rated as ‘very high’ for all the three courses. There was a rapid growth of tablets and smart 
phones amongst undergraduate students, of which mobile phones these days could now 
personally be used as a small computer (Gaudreau, Miranda & Gareau, 2014).  
 
In this research study the time spent on a computer per course of study was statistically 
significant under the Chi-square test. This is because most of the participants in Biomedical 
Technology (45.8%) spent 0-5 hours per week on a computer, Medical Imaging and 
Radiation Sciences (33.3%) 0-5 hours whilst 33.3% spent 6-10 hours. In addition, 31.2% in 
Environmental Health devoted 16-20 hours per week on a computer. Sirajudeen et al., 
(2018) found that the prevalence of musculoskeletal disorders in the hand & wrist was 
associated with the time used on a computer. In addition, the research showed that 
musculoskeletal disorders is likely to increase due to inadequate computer ergonomics such 
as poor postures and lack of rest breaks. However, in this study there was no association 
found under the Chi-square test between computer/cell phone/tablet usage and 
musculoskeletal disorders.  
 Part-time work 
In this research study there was a correlation found under the Chi-square test between 
working part-time and course of study. According to Cramer’s value, there was a large 
association between the two abovementioned variables. The majority of the participants in 
Environmental Health (89.6%) and in Biomedical Technology (86.9%) did not work part-time, 
however the majority of the participants in Medical Imaging and Radiation Science (54.5%) 
did. 
 
There was also an association under the Chi-square test between working part-time and 
musculoskeletal disorders specifically in the low back. This could be because the 
participants who worked more than 20 hours (74%) and 11-20 hours (73.3%) mostly 
 
 
105 
experienced musculoskeletal disorders in the low back. Eatough et al. (2012) showed that 
in similar contexts work-related musculoskeletal disorders of employees affected their wrists, 
hands, low back and shoulders.  
 Exercise activities  
It has been established that there is a link between university students with musculoskeletal 
disorders and poor physical activity (Lorusso et al., 2010). The development of 
musculoskeletal disorders however, were higher (1.85 times) when the participants actively 
partook in physical activities, than those who did not (Yasobant & Rajkumar, 2014). 
 
In this research study the kind of exercise the participants engage in and musculoskeletal 
disorders specifically in the low back was statistically significant under the Chi-square test. 
It was noted that the participants who engaged in recreational sport (78.6%) had mostly 
musculoskeletal disorders in the low back. This finding linked with other research which 
concluded that people with abnormal postures engaging in recreational activities, work or 
sport may suffer from low back pain (Polubinsky, Plos, Piper & Nelson, 2010). 
 Stress levels 
There was also an association under the Chi-square test between the participants’ stress 
level over the academic year and musculoskeletal disorders specifically in the low back. This 
could be because the participants who reported stress levels that were ‘very high’ (66.1%) 
and ‘high’ (63.4%) had musculoskeletal disorders mostly in the low back. Hendi et al. (2019) 
showed that stress and physical activity contributed to health specialist students’ high 
prevalence of musculoskeletal disorders, while they proposed that stress was more harmful 
than physical activities.  
5.5 Assessment of Musculoskeletal Pain 
 Relation of musculoskeletal pain to practical classes 
The relation of musculoskeletal pain to university practical classes per course of study was 
found to be statistically significant under the Chi-square test. This could be because more 
participants in Medical Imaging and Radiation Science (46%) experienced musculoskeletal 
 
 
106 
pain as a result of university practical classes, compared to those in Environmental Health 
(21%) and in Biomedical Technology (20.3%). It was worth noting that according to the study 
by Yasobant & Rajkumar (2014) healthcare professionals working in both clinical and 
academical settings had a higher risk (1.1 times) of developing work-related musculoskeletal 
disorders compared to professionals working only in a clinical setting. 
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6 CONCLUSION AND RECOMMENDATIONS 
6.1 Conclusion 
 Prevalence of musculoskeletal disorders 
There was a 79.4% prevalence of musculoskeletal disorders in the participants’ lifetime. The 
prevalence of these disorders was found to be the highest among the participants in 
Environmental Health (84.2%), followed by those in Medical Imaging and Radiation Science 
(81.2%). Participants in Biomedical Technology (70.2%) by comparison had the lowest 
prevalence.  
 
Musculoskeletal disorders were also experienced by 76.6% of the participants over a 12 
month period. The prevalence of these disorders was found to be highest among the 
participants in Medical Imaging and Radiation Science (77.8%), followed by those in 
Biomedical Technology (75.3%)  and in Environmental Health (74%).  
 Body region/s affected 
Musculoskeletal disorders in the last 12 months was mostly experienced in the low back 
(59.9%) and neck region (53.3%), followed by the shoulder, upper back, knee, wrist & hand, 
ankle & foot, hip & thigh then elbow.  
 
Specifically the participants in Environmental Health and in Medical Imaging and Radiation 
Science in the last 12 months experienced most musculoskeletal disorders in the low back, 
followed by the neck. By contrast participants in Biomedical Technology experienced most 
musculoskeletal disorders during the same period in the neck, followed by the low back.  
 
In addition, Medical Imaging and Radiation Science participants by comparison had the 
highest proportion of musculoskeletal disorders in the low back, while Biomedical 
Technology participants had the highest for the neck.  
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 Risk factors associated with musculoskeletal disorders 
The research examined the risk factors informing musculoskeletal disorders in three body 
groups, one or more body region/s, the neck and low back.  
The risk factors associated with musculoskeletal disorders included the following: 
• Courses of study: participants studying Medical Imaging and Radiation Science 
were more prone to low back disorders. 
• Year of study: as the study years increased so did the prevalence of musculoskeletal 
disorders in one or more body region/s and specifically the low back.  
• Gender: females were more prone to these disorders in one or more body region/s 
and in the low back.  
• Participants’ age: students experiencing these disorders in one or more body 
region/s and in the neck had an average age of 21.08 years. Participants with an 
average age of 21.16 years also experienced low back disorders. 
• Sitting in class: students sitting between 10-30 hours a week in class experienced 
musculoskeletal disorder in one or more body region/s. 
• Sitting experience: the neck region was affected by having a ‘poor’ and ‘very poor’ 
sitting experience. 
• Time spent in practical classes: 16-20 hours affects the one or more body region/s 
and low back.  
• Working with patients: leads towards one or more body region/s, neck and low back 
disorders.  
• Practical class activities: moving patients and equipment affects the low back. 
‘Other’ explanations for this disorder of the neck include analysing specimens, 
observing lectures, scanning patients etc. 
• Part-time work: working more than 20 hours affects the low back. 
• Exercise activities: recreational sport activities inclined towards low back disorders. 
• Academic stress levels: ‘high’ and ‘very high’ stress leads to low back MSK trouble. 
 
The risk factors associated with musculoskeletal disorders differed for each of the three body 
groups. The quality of sitting experience for example affected mainly the neck. This differed 
from risk factors which affected the low back, such as doing part-time work. These in turn 
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differed from the risk factors which affected one or more body region/s, for instance the 
participants sitting time in class. There was however one risk factor which related to more 
than one body region/s and these were working with patients which affected at least one 
body region/s, the neck and the low back.  
6.2 Recommendations 
The following are recommendations for students and for further studies.  
 
1. Students in their personal lives as well as in the academic programs, to be made 
aware of preventative steps for musculoskeletal disorders.  
2. A more comprehensive analysis could be done if all the possible student participants 
were included. This could be achieved by having an online questionnaire. 
3. A number of additional variables for risk factors need to be incorporated into a further 
study. These would extend to questions such as: how often do you take a rest break 
and what type of part-time work do you do? 
4. Future studies could compare the results of this study to other Faculty of Health 
Science Departments’ research outputs. 
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